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TESTING MATERIAL FOR ROLLING STOCK. 
By Grorce T, GLOVER. 

Tur following articles are intended to give an account 
of the present requirements for railway rolling stock 
material in this country, and the manner in which the 
tests are carried out. With the process of manufacture 
it is not proposed to deal, except where certain methods 
are specified, as railway engineers are more concerned 
with the results than the ends by which they are attained, 
the study of which should be left to the manufacturer. 
The present system of specification and inspection re- 
quires no defence at this date, it having been firmly 
established both by railway companies, the Admiralty, 
and private firms, for many years in this country, and 
more recently in America, where the Master Mechanics’ 
Association has approved of it, and where come of the 
railroads have now testing laboratories as fully equipped 
as any in this country. 

No attempts have up to the present been made to adopt 
a standard specification common to all railways, except in 
the case of tires, axles, and springs for private owners’ 
wagons, introduced in 1887 by the Clearing House Com- 
mittee. This class of mateiial is under railway com- 
panies’ inspection, and in the case of tires and axles, the 
standard specification has been adopted by several com- 
panies for their own carriage and wagon work. A point 
in which some improvement could be made would be the 
adoption of a standard length for measuring the elonga- 
tion in tensile test pieces. This at present varies from 
Qin. to 4in. in tire, axle, &c., tests, and in plates and bars 
from 2in. to 10in. The length in the former case is 
limited owing to the curvature of the tire from which the 
test piece is cut, and in the cace of all material it is 


limited by the expense of preparing a longer test piece, | 


4in. being perhaps the best mean for all material. A 
standard for bending pieces is also desirable. 


Various tests are made both on articles in the com- | 
plete state as delivered, and on smaller portions. Complete | 
articles tested are tires, axles, springs, wheel centres, | 
roof girders, piston-rods, which are tested by deflection | 
under hydraulic or steam press, of falling weight; also | 
chains, couplings, and wire ropes, tested by tension. | 


Detail tests consist of :— 


Tensile—Tires, axles, bars, plates, strands from ropes, 


castings. 
Compression—Cast iron, brass, rivets, tubes. 


Transverse— Cast iron, bends from axles, tires, boiler | 


plates, steel castings, copper plates. 


Expanding—Drifting tests (steel and iron) boiler tubes. | 


Pressure—Boiler tubes, feed and brake pipes (india- 

rubber). 

Torsional—Wires from ropes. 

It is usual for all tests of complete articles to be con- 
ducted at the makers’ works, it being the most convenient 
method, avoiding loss of time in unnecessary carriage 
and in replacing articles if rejected ; failure in these tests 
always involves rejection, no qualification being allowed 
by tensile test, analysis, &c. 


It is customary to take 2 per cent. in most cases, or | 


one test in every charge or blow. This is a very certain 


method in the case of axles, tires, &c., but it becomes | 
more difficult to reconcile it in the case of welded work. | 


In this case, should 2 per cent. fail, more should be 
taken, to the extent of 5 to 6 per cent. Should these 
give bad results it may reasonably be assumed that the 
bulk is below specified quality. No definite rules as to 
rejection will be laid down, this being a matter to be 
dealt with entirely on the merits of the case. 

A few points on tensile test pieces may be noted :— 
(1) Test pieces, to give a comparative percentage in elon- 
gation, should be similar in form, 7.¢., a fixed number of 
diameters in length. (2) The larger the diameter the 
greater is the elongation in equal length. (8) Should 
uniform proportion not be obtainable the reduction of 
area gives the nearest comparable measurement of 
toughness; the larger the reduction of area the greater 
appears to be the freedom from fracture by shock. 
(4) Elongation and reduction of area do not always agree, 
even in similar test pieces, owing to the fact that the 
pieces do not always break near the centre. 

Elastic limit usually given in commercial testing is 
properly the yielding stress. In bending test pieces, the 
ratio of length to breadth and thickness should bear a 
definite proportion to one another. Chamfering the 
corners of square pieces renders the test less severe. 
Test pieces should not be hammered or rolled, but 
machined down, on account of the toughening action of 
work on metals. 

Railway testing laboratories usually contain an ordi- 
nary Buckton single-lever testing machine, or Greenwood 
and Batley horizontal ditto; wire tester—tensile and tor 
sional; oil-testing machine—frictional; and in some 
cases saws, lathes, &c., for preparing test pieces, but as 
the laboratory is usually situated at the head works of 
the company, it is probably more economical to draw on 
the shops for machines and labour. Drop testing me- 











chines, hydraulic presses, spring scragging presses, are 
provided at maker’s works. A museum is a valuable 
adjunct, for containing broken specimens of ordinary 
material, also of materials and parts of machines, 
boilers, &c., which have failed or given abnormal results 
in practice. These latter are usually sent to the testing 
laboratory, and are found to have become more brittle 
or “fatigued” by use. This question of fatigue has 
been occupying the attention of scientists for a consider- 
able period, and the writer is not therefore qualified to 
pronounce on it, further than to state that the brittle 
quality has continually come under his notice in the case 
of tires, axles, chains, &c., which have been in service; 
also that the original state can in great measure be 
renewed by annealing. 

A chemical laboratory, whether under the chief of test- 
ing department or not, should be near to the testing 
laboratory, as chemical analysis is of great service to 
check and confirm the physical results. A good technical 
library should be a feature of both testing and chemical 
laboratories. 

In the case of all steel mentioned in the following 
articles, unless otherwise mentioned, the acid process-— 
Siemens and Bessemer—is used ; the exceptions being in 
the case of a few frame and footplates for locomotives, 
and channels for carriage and wagon underframes. 


I1.—TIRES. 
Engine and tender tires are usually made from Siemens 
acid steel, under specifications ranging from 23 per cent. 








25 per cent. in 3in., and 35 tons per sq. in., up to 15 per 
cent. in 4in., and 42 tons to 45 tons per sq. in.; wagon 
tires—Bessemer or Siemens steel, at equal cost—from 
25 per cent. in 3in., and 35 tons per sq. in.; private 
owner’s spccification, up to 20 per cent. in 4in., and 38 to 
42 tons per sq. in. The hardness, and consequently the 
wearing power of carriage and wagon tires, is limited in 
ceitain sections—Fig. 4—where the rim RK has to be 
sufficiently ductile to hammer down when cold, without 
cracking, on toa bevelled retaining ring. Some carriage 
and wagon tires for abroad—India, the Colunies, &.— 
are made of equal hardness with engine tires, the 
extra first cost being more than covered by longer mile- 
age obtained, steel scrap tires being of no use out there, 
and not worth the expense of shipping home. 

Bending tests, lin. square bar, to bend 90 deg.; also 
drifting tests, Zin. hole to expand to 1}in. diameter, are 
sometimes required. It is customary to subject one tire 
in each charge, or 2 per cent.—where the furnace is too 
small to melt for fifty tires at once—to compression 
under a hydraulic press or falling weight, the amount of 
deflection varying with the class and diameter of tire; 
thus for small engine tires under 3ft. diameter, a deflec- 
tion of jin. inside diameter—lJin. per foot—is required ; 
for larger sizes of engine, also carriage and wagon tires, 
various specifications ask for jin. external diameter up 
to jin. internal diameter—2in. per foot. Private owner’s 
specification requires 4in. total deflection on 2ft. 9in. 
internal diameter. 

The compression test under falling weight is slightly 
more severe than with 
the press, owing to the 
sudden shock with which 
the deflection takes place. 
In the case of ‘“ deep- 
lipped” engine tires, Figs. 


Fig.2. 











land 2,aslight fillet, 2x2, 
may be turned off before 
testing, to avoid sharp 
angles, and sometimes the 
lips are specified to be 
turned off, but this hardly 
gives a test of the tire in a 
working condition. 

For test, cold tires are 

















selected from bulk, or 
wasters may be taken if 
offered by the makers, 
and are tested with re- 
sults as shown in the first 
section of Table I.; after 
giving the required deflec- 
tion, they are nicked, 
broken, the fracture ex- 
amined, anda piece about 
a foot long selected for 
tensile purposes. The 











TIRE TESTS 


elongation in 2in., and 42 tons per sq. in. tensile strength, 
up to 15 per cent. in 4in., and 52 tons square inch. A few 
Bessemer and crucible steel tires are supplied at the 
upper and lower limits respectively. Some very hard 
tires, 10 per cent. in 2in., 56 tons per sq. in., also some 
oil-hardened tires are made for hot climates and sandy 
districts, where much wear and tear is expected. 

Carriage tires—Siemens or Bessemer steel—range from 


TABLE I.-—Average Tests. 


makers sometimes prefer 
the tensile piece to be 
taken from the least 
strained portion —C D, 
Fig. 5—but experience 
has shown that the piece 
from which the test piece 
is taken is, for all practi- 
cal purposes, immaterial. 
The piece of tire is then 








| sawn into slabs, as in Figs. 1, 3, 4, from which two ten- 


siles, T,; and T,, one bending piece, B, and one drifting 
test, D, are obtained. These sketches show that such 
small standard lengths for elongation as 2in. and 4in. 
are taken, on account of the curvature of the broken 
tire piece. 

Table I. shows the influence of the diameter on the 
stiffness of the tire. The two engine tires are of precisely 


Various Classes of Tires. 





Analysis. 





Description. Material. . 


8. | Si. | Mn. 


me 


amwoowondocodcrs 


28 | 55 
‘10| -91 
16 | “76 
“19 | 1-20 


Engine Siemens .. 


Engine .| Siemens .. 


Carriage ...| Siemens ...| 3 





.| Siemens .. 
.... Siemens a 
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, Gisane... y 
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Wagon 
Wagon 
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Wagon 
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Wagon ' Bosaemer .. 


Tensile. Falling weight test. 
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| in. | in. in. | in: 
53 | 64 8 | 93/103 113 : 
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ljin. cracked. Photo I. 
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53 deg. broke. 
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the same section, Fig. 1, the smaller tire being nearly | very hard tires endered capable of standing the drop test. 
twice as stiffas the other, while the thin carriage tire, of Table III. shows a number of results of test of tires which 
softer material, has only given a deflection equal to the | either failed under test or which were rejected owing to bad 


much heavier and stronger section tire of larger diameter. | composition. The carbon and tensile test in the first two 
Should the first tire 
taken fail to stand the pi 


compression test, two 
more may be selected 
from the same batch, 
and should these fail, 
the lot represented is 
either rejected or an- 
nealed, if thought desir- 
able. Tires often fail 
owing to high tensile 
strength induced by chill- 
ing—shown by finer crys- 
talline margin on the frac- 
tured tire—either by the 
water jet whilst being 
rolled, or unequal cooling 
subsequently. This hard- 
ness may be reduced by 
annealing—see Table II. 
In this case the tires stand 
the test when again tried. 
Should they not do so, 
this shows conclusively 
that the composition of 
the material is at fault, 
except in the rare instances where they have been an- 
nealed at too high a temperature. 














TIRE TEST 


| cases were too high to allow of the tires deflecting the spe- 
| cified amount, 7in. and din. respectively. The last three 
| tires were not made in this country, and the last tire 
| contains quite an abnormal proportion of sulphur. The 
| test aimed for in these three cases was 25 per cent. in 


TaBLe II.—Zjfect of Annealing on Wagon Tires. 
Unannealed. Annealed. 









































iia ‘ se * | 3in. elongation, with 35 tons square inch ultimate 
aaa 2 2S of 332 & af | stress. 
omens io Gee DE sna J 5 | It is usual to specify for all classes of tires that sulphur 
o Rg 3 * Bea 3 z= | d ’ 
= « = & | and phosphorus should not exceed ‘05 per cent.; the 
Bessemer... — 13 18 48°7 25 50... 41°9| manganese should range from 0°65 to 0°9 per cent. for 
Bessemer... — 2 ... 43 23 56... 40°3/ high carbon, and 1:0 to 1:25 for Bessemer tires. C. 
Siemens ... 33 ... 18 31 28 42 ... 357 | varies with tensile test required, but should not differ, in 
Siemens ... — ... 8 ll ... 423 ... 21... 47 ... 31-6 | Various tires of same charge, by more than ‘05 per cent., 
Senco si ant cc linia A dal ila dua | by colour test, as this indicates bad mixing of metal, 
Eject of Chilling (Tes "ha ee oe _- among other things. High silicon is allowable where 
Normal. ‘ Chilled. Swedish iron is used in the mixture, as S. and P., which 
Siemens ... — ... 25 47 386 ... — ... nil ... 65:7] are most detrimental, are only present in such steel in 
; a : small quantities—-02 to ‘03 per cent. The only test that 
tect of Ov lenins e Tire Tr a 4 : ‘ 
Effect of Oil wage ; . y (Whole Tire Ty —_. es | the writer knows of for the detection of class of pig used 
shearemaed Zs sinc a | is analysis of steel for arsenic ; no trace should be found 
Siemens ... — 19 29 ... 36°4 23... 35 ... 38°9| where Swedish is principally used, as this iron is excep- 
Tape IIl.—Tires Failing in Test or Rejected for Bad Composition. 
| | Analysis. Tensile. | Compression tests. 
Mat: rial. | Dia. : | Elong. Ult | | | 
4 P. 8. Si. | Mn. | pc. - | stress, | 10ft.| 15ft. 20ft. 25ft. | soft. soft.| soft. soft. 
| | in 4in. oa | | 
| lft.in.| Vim. fim im | im | im | im | im, | tm, 
Engine... ...) Siemens ....3 6 | ‘74 | ‘Of | °02 | °09 72 8 | 8 | 581] Ys 2) lye! 2 25) 2H 38 
| | | b’ke 
Wagon.. ...| Bessemer... 2 8 | ‘51 | “Of 03 | 09 | 144; 3 5 | 52°2 ') 
| |; Failed at 4in. deflection instead of 54in. 
Wagon... ...| Bessemer... 2 8| °37 | 06 | 06 | -06 | “77| 16 | 29 | 42°5 J 
Wagon... ...| Bessemer...|2 8| 44 | 05 | -03 | -43 | -91| 18 | 21 | 45:7] Stood 4in. specified deflection. 
Wagon... Bessemer... 2 8| ‘31 | ‘07 | 18 | -25 | -72] 27 | 43 | 37:0 
TABLE 1V.—Test from Worn Engine Tires. 
Analysis. Tensile tests. | 
—— - | Mileage. | 
c. P. Ss. | Si. | Mn. Elong. 4in. | Red. area. | Ult. stress. | | 
a a a ——___—___— — --— a |————_—_!__—___- __ 
Engine, 7ft. driving .| 52 | of | 05 | “10 | “68 20 29 | 40°70 | 423,319 | Worn thin 
| | | | 
Engine, 5ft. 6in. leading... “58 | “06 | -03 | -32 | 56 15 18 | 48°06 | 177,057 ~ 
| 
Engine, 5ft. leading | +58 | -06 | “02 | 22 | *59 16 21 | 44-28 2,310 | “Piped.” Fig. 
| | eee A z : [2. 
Engine, 3ft. 6in. bogie ... 56 07 “04 | “31 | 56 17 25 45°00 | 28,707 | -- 





= ? 


The effects of annealing on the tensile test is to cause | tionally free from it. As. is always present where 
a reduction in the ultimate stress, and an increase in | ordinary pig is used. 
the elongation and reduc- 
tion of area. A reduc- 
tion of 4 tons in ultimate 
stress is normal, those in 
the subjoined table, show- 
ing a fall of 7 to 10} tons, 
must have been ina state 
of high initial stress due 
to chilling, and therefore 
unfit for use. In Photo. 
III. are shown  threc 
tests, which clearly show 
the effect of chilling. In 
this case the piece cut 
from the tire was chilled 
subsequently, and there- 
fore shows a more exag- 
gerated state of hardness 
than would occur in a 
tire. J) 
Tire steel, especially ff 
when of high tensile : | 
stress, may be much im- : { 
proved by a process of kHole 
oil-hardening, the tire, ' ‘ tl 
after rolling, being heated 
to dull cherry red and 4 
cooled out inoil. This 
hardens it to a certain P 
extent, but the ductility ponue oF meote 


is restored by again heat- 
An old-fashioned test, not now much in use, consists 


ing it to redness and allowing it to cool slowly in ashes. | 
The advantage lies in the fact that the ductility and the | in dropping steel tires on to a heavy block from a height 
varying inversely as the diameter. Im the case of high 


tensile stress may be increased at the same time, and 











Fig.6 

































































carbon tires this is justifiable—one large steel works 
does so on its own account—but tires which have passed 
this test are not prevented from breaking under the 
more severe test of shrinking on to the wheel centres, 
Tires which have been shrunk on and removed again 
will not stand this test without failure. 

Tires are sometimes gauged for diameter and section 
by inspectozs, aad also weighed; but all these points are 

















Photograph !.—Engine Tire—Siemens Steel. 
Analysis—C. *52, P. *05, S. °03, Si. °18, Mn., ‘Sl 
Tensile—Elong. 15 per cent. in 4in,, 23 per cent. Red., 46°6 tons 84. inch. 
Bend, 53 deg. broke. Drift, 1}in. cracked. 


usually attended to by the makers, as tires found un- 
satisfactory on receipt are replaced at their expense. 
The turning allowance is about ;%;in. on diameter for 
engine and jin. for carriage and wagon tires. 

As the type of ingot to be used is sometimes specified, 
these may here be mentioned. For engine tires it is 
usual to take an ordinary rectangular ingot—Fig. 6z—of 
required temper, remove the top third, and cut the 

















Photograph I!.-Wagon Tire—Bessemer Steel. 
Analysis—C. 31, P. °03, 8S. *04, Si. ‘00, Mn. 1°23 
Tensile—Elong. 21 per cent. in 4in., 32 per cent. Red., 41°8 tons sq. inch 
Bend, 180 deg. broke. Drift, ljin. good 


remainder into suitable sizes for tire blooms. At least 
a third of the top of the ingot should be removed, as this 
contains the “ pipe,” also the segregation of impurities, 
and too much silicon and floating slag ; should this not be 
done, piped tires occasionally occur—as Figs. 2—which 
broke after running 2000 miles. 

For carriage and wagon work the ingots take various 
shapes, Fig. 6, C. Form C is very suitable; it is poured 

















Photograph IIl.—Wagon Tire—Siemens Steel. 





Tests showing the effects of ling and hardening 
eae P., 6., &., >. - 

ong. p.c. eG. area, ‘ons 

Condition. in 44 per cent. sq. in. 

1, Tire as tested by compression.. 25 .. .. .. 47 .. 38°6 

SR. 60" es ae as. es 0k SRE 38°0 
3. Heated to cherry red and cooled 

in water 60deg. .. .. 1. — ae 65°7 


from below, a large proportion of dirt is left in the 
‘“‘well,” or ‘‘runner,” and any dirt in the ingot rises to 
the top of the cone, being afterwards removed during the 
punching process. Forms A and B are poured from the 
top, but have a head large enough to contain all dirt, &c., 
which is cut off prior to flattening. Form D, even when 
poured from below, is most likely to leave slag, &c., in 
the finished tire. These ingots are flattened, a piece 
punched out, being weighed both before and after this, 
in order to roll the tire to right diameter at required 
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section; the bloom is “‘ beaked”’ on an anvil under a steam 
hammer, reheated, and rolled to finished size. ‘‘ Wasters”’ 
consist of tires rolled too large, or too small in diameter, 
failures to come up to full section, sand cracks, steel 
parings rolled in, overlaps due to blowholes and burnt 
tires. Any tires not perfectly round may be reheated 
and “blocked.” 

Old tires do not appear to show any deterioration in 
tensile test, although undoubtedly more brittle—see 
Table IV.—the first tire in this list being made to a 
specification for lower tensile strength than the others, the 
third being the case of ‘ piping” mentioned above. 


TaBLe V.—Engine Tires. 



































| | | | 
co | P. | 8. | Bi | Mn. a Els. im 
Sionens ..| 3 “03 | -02 “29 | 645 | 16 | 26-4 | 45°8 
Siemens ...| 51] “O24 | 022-296 | 945 | 13°5 | 28°6 | 46-7 
Siemens ...| 57 | °03 | 034 -10 | -74 | 15-5 | 31-2 | 45-5 
| A Sel Hie eS 

TaBLeE VI.— Wagon Tires, 

a|}nj}s | Si. | Mn. “per oy tree, 
Bessemer...| “31 | “04 | -05 09 [1-13 20 24-1 { 38-4 
Bessemer...| -28 | 04 | 04 | (08 | 1°40, 23 | 24°9 | 39°2 


| | | 
Bessemer... *33| O04 | °04 | “12 | 1°28; 19 | 27-0 40°8 


Bessemer...| ‘37 | “03 | “04 | -09 | 1-00, 21 Ez 40°3 
Bessemer...| °31 | “04 | -03 | 12 | 1:07, 19 | 25°6 | 39°8 
Siemens ...| °37 | 04 | -05 | 10 | 1-22) 21 | 23-9 | 38-9 


| | | 
| | | | 
Bessemer...| “31 | “03 | 03 | ‘09 | 1°08 


18 | 25'°3 39°3 

Tables V. and VI. are averages from a very large 
number of tires by various makers, and tend to show 
that specifications for ingredients should not be too hard- 
and-fast, as all the above tires passed any test required 
of them, although C. varied as much as ‘09 per cent. in 
the case of the wagon tires. 


(To be continued.) 











THE NEW NORTH BRITISH EXPRESS ENGINE. 
By CHARLES Rous-MaRTEN,. 

Onty a few years ago the North British Railway was a 
byeword for slowness and general torpor. It possessed 
fine express engines, but made no adequate use of them. 
Up to a comparatively recent period there was not a 
single decent express to be found on its entire system. 

But tempora mutantur. Under the enlightened and 
vigorous rule of Mr. Conacher and Mr. Deuchars the 
North British line has come to be justly regarded as 
among the smartest and most progressive railways in the 
kingdom. Even the long-existent nightmare-horror of 
Waverley Station is rapidly becoming an evil memory of 
the past, and soon the magnificent new station which is 
steadily growing over the unvenerable ruins of the old 
— will be the admiration of every visitor to Edin- 

urgh. 

Nor will the locomotive department be found lagging 
behind in the general advance. For many years the 
North British Railway has possessed some remarkably 
fine and efficient engines. Those originally designed by 
Mr. D. Drummond proved so useful and satisfactory that 
on his migration to the Caledonian his successor, Mr. 
Matthew Holmes, the present very able locomotive 
superintendent of the North British line, wisely adhered 
to the general type, while introducing from time to time 
such improvements as experience suggested, until, by 
degrees, he developed the notable engine about which 
I have a good deal to say to-day. 

Mr. Holmes began with a class which, outwardly 
resembling Mr. Drummond’s ‘ 476” class, and having, 
like the locomotives of that class, 6ft. 6in. coupled wheels 
and 26in. piston stroke, had an inch less of cylinder dia- 
meter. These, numbered 574—579 inclusive, have always 
been employed on the Edinburgh - Glasgow service, 
occasionally piloting to Perth. They have proved 
useful engines, but their class has not been perpetuated, 
and their number still remains only six. Next, Mr. 
Holmes introduced the “ 592” class, in which he added 
an inch to the diameter of the cylinders and 6in. to that 
of the coupled wheels. Twelve of these, Nos. 592—603, 
were built. They are remarkably fine engines, and have 
always done excellent work. Greater tractive force was, 
however, deemed necessary to grapple with the increasing 
weight of the expresses, and so Mr. Holmes reverted to 
6ft. 6in. wheels, retaining the 18 by 26 cylinders, and 
providing additional boiler power and steam pressure. 
Of this class a large number have been constructed during 
the past ten years, and for a long time it seemed as if they 
were to constitute the permanent standard type for the 
North British line. 

In the famous race to Aberdeen of 1895 these loco- 
motives acquitted themselves with much credit under 
distinctly difficult conditions. The excellent work of Nos. 
211, 212, 262, 293, and others in that memorable time 
excited warm admiration and is not yet forgotten. 
Again, when, in the year 1897, that notable ‘match 
against time ” was begun by the North British in under- 
taking to keep time in all circumstances between Berwick 
and Edinburgh, notwithstanding the disadvantage of an 
extra stop and a change of engines, as compared with the 
duty performed by the North-Eastern while working that 
service, Mr. Holmes’ engines performed their part not 
merely efficiently, but brilliantly, doing on nearly every 
occasion even more than had been undertaken, and often 





making up on the very fast-timed run from Berwick to 
Edinburgh time which had been lost on the earlier length 
from London. I described at the time in the columns of 
THE ENGINEER many of these remarkable feats. 

Nor was it merely a temporary “ spurt,” for the work 
was done continuously for considerably over a year, and 
only ceased on a decision being given conferring on the 
North-Eastern the right of ‘“horsing” some of the 
through trains on the North British road. Engines 
Nos. 598, 603, 634, 639, 640, 641, and 642 gave me the 
best results in my own experience, but I believe that 
others did almost equally well. A run of 62} min. from 
Edinburgh to Berwick with the corridor “ diner,” weigh- 
ing 220 tons, was the most meritorious of all, taking 
speed, weight, and hill-climbing into account; but, with 
~ engines on, the run was made in 57 min., and even 
ess. 

Still loads continued steadily to grow, and piloting was 
necessitated, while a further augmentation of weight was 
certain as soon as this year’s tourist season should set in. 
So as more engines were needed, it was decided to take 
a fresh departure in respect of enhanced power. 

The result has been the production of the new ‘‘ 729” 
class, designed by Mr. Holmes, and built in the company’s 
locomotive works at Cowlairs, near Glasgow. In these 
engines the 6ft. 6in. coupled wheels and 26in. piston 
stroke of the older engines are retained, but the cylinder 
diameter is increased from 18in. to 18}in., the tractive 
force being thus enlarged from 108 Ib. to 111 lb. for every 
pound of effective steam pressure in the cylinders. The 
steam pressurein the boiler is increased from 150 lb. to 
175 lb. per square inch, and the total heating surface from 
1262 to 1350 square feet, of which 1224ft. is in the 
tubes—254 in number, lin. in diameter—and 126 square 
feet in the fire-box, while the fire-grate has an area of 
20 square feet. The engine has a leading bogie, with 
3ft. 6in.wheels, steam sanders, train-heating apparatus, and 
Westinghouse brake. Already six of these fine engines 
have been built, and six more are in course of construc- 
tion for the coming tourist season. They are stationed 
at Edinburgh and Perth. 

So far their principal duty has been to run the heavy 
London expresses, notably the corridor dining trains 
between Berwick and Edinburgh. This duty they per- 
form to admiration, keeping time with the utmost ease, 
without the aid of pilots. Through the courtesy of Mr. 
Conacher, general manager; Mr. Deuchars, super- 
intendent of the line; and Mr. Holmes, locomotive 
superintendent, I have been able to make some very 
interesting tests of the actual working of the new loco- 
motives. The results were curiously uniform, and, I 
may add, uniformly satisfactory. I will give two 
instances in illustration. In each case the train tested 
was the 2.20 p.m. corridor dining train from Edinburgh 
to Berwick, the loads being identical, viz., 227 tons 
empty, but amounting, with passengers, luggage, and 
stores included, to over 240 tons, while in each case 
there was a fresh cross wind blowing. I may add that 
no special preparations were made in the way of pro- 
viding picked coal, &c., even the dates not being 
fixed beforehand or the driver warned in advance, 
the object being to test what the engine could do under 
normal conditions of working, although, of course, when 
the actual time arrived the driver was made aware that 
he was to do his best, and might run somewhat in advance 
of booked time in order to see what could be done in the 
way of acceleration should this be deemed advisable at a 
later period. The engine employed was No. 729, the 
pioneer of the series. 

In Tue Enoineer of March 12th, 1897, page 257, 
I gave a gradient section of the Edinburgh- Berwick length 
of the North British line. To sum up briefly, the 
gradients may be stated as beginning with a sharp drop 
at 1 in 78 for half a mile, then undulating in short rises 
and falls, mostly at 1 in 300, to Dunbar, 29} miles, next 
ascending first at 1 in 200, and then—for nearly five 
miles—at 1 in 96 to the fortieth mile-post, 1} miles short 
of Grant’s House; finally descending at 1 in 200 and 1 in 
190—with a midway break of about two miles up and two 
miles level—for 16} miles to Berwick. 

Starting two minutes late, in the earlier instance, the 
engine, after attaining full speed, maintained a very 
even rate of running, hardly any difference being 
caused by the alternation of slight ups and downs. Thus 
the distance of 26} miles from Portobello to Dunbar was 
done in 25 min. 52sec., and the 16 miles from Longniddry 
to Dunbar in 14min. 51sec. The speed was well main- 
tained until the steep rise at 1 in 96 was encountered, 
and then it gradually fell until a minimum of 33 miles 
an hour was reached, which was kept up steadily 
to the summit. This is very good work with 
so heavy a load on such a grade and without 
pilot assistance. Other engines have often dropped to 
27 miles an hour up that bank with a load of less than 200 
tons. The subsequent descent to Berwick was smartly per- 
formed, but without any exceptional maximum speed 
being attained. The train was considerably before time, 
and it was very doubtful whether a clear run in would be 
secured. This doubt soon became a negative certainty. 
After running 12 miles in 10 min. 44 sec., a sharp check 
was encountered at the Marshal Meadows box, 56 miles 
from Edinburgh, where speed was reduced to 25 miles an 
hour, the box being passed inexactly 60 minutes from the 
start. Getting the road clear again, a quick run into 
Berwick and a very sharp pull up, brought the journey of 
574 miles to a close in 62 min. 1 sec. The time lost by 
the check was exactly 41 secs., and about the same by a 
slight delay just after starting. Practically, therefore, 
the net time may be regarded as 60} minutes. 

On the second occasion the start was made with 
absolute punctuality. After a somewhat cautious begin- 
ning, the engine and its driver rapidly warmed up to their 
work, and, as will be seen by the “logs” annexed, the 
figures of the previous trip were speedily overhauled 
and passed. Dunbar was breasted in quicker time than 
on the former occasion, but the ascent of the Cock- 
burnspath bank was slightly slower, 2 sec. more being 





occupied between Dunbar and Grant’s House, while the 
minimum speed up the five miles of 1 in 96 was 32 miles 
an hour. It should be noted that the speed did not fall 
below 59 miles an hour up a short length of 1 in 200. 
The summit—40 miles—once passed, the engine soon 
recovered velocity, and at the 46th mile had attained 
70 miles an hour down 1 in 200, and this rate was well 
sustained, with a slight loss near the fiftieth post, 
where the grade temporarily rises, but with an improve- 
ment subsequently to 72 miles an hour. This would 
have been further bettered, but unfortunately, when the 
fifty-fifth mile-post had been passed in 57 min. 42 sec., 
a distant signal standing at “danger” came into sight, 
and a prompt slackening was followed by almost a dead 
stop at the fatal Marshal Meadows box, which had 
spoiled the preceding run. “ Roadclear”’ being at length 
given, we completed our journey to Berwick without an 
absolute halt, making the run of 574 miles in 61 min. 
40 sec. from start to stop, of which fifty-seven miles were 
done in 60 min. 23 sec. The exact loss by the Marshal 
Meadows check was 1 min. 13 sec., so that the net run 
was virtually made in the even hour. This, I need 
hardly say, is excellent work when the nature of the road, 
the weight of the train, and the strength of the wind are 
taken into due consideration. I append a detailed 
account of the running mile by mile. 











: June 20th, : June 28rd, 
Miles. inin. sec. Miles. min. sec. 
0 6 @ har oS 0 0 0 
5 7 «8 eae 5 7 20 
10 12 3 ve 10 12 2 
11 13 35 ohh 11 13° 25 
12 14 35 ays 12 14 22 
13 15 33 es 3 15 18 
14 16 32 . he a 14 16 13 
15 17 ‘31 athe 15 Wy 6 
16 18 28 bcd 16 18 3 
17 was. rae 17 18 56 
18 20 19 . ae 18 19 48 
19 ye) rae 19 20 39 
20 mm & . a 20 21 29 
21 23 0. ie de 21 22 22 
22 23 56. ene 22 23 15 
23 24 56 sae iy 24 il 
24 3 6. ams . 24 23 8 
25 26 53. cece . 26 3 
26 27 «48 toe .. 26 26 57 
27 28 44 . iPite . 26 27 51 
28 29 36 tt i. . 2 28 43 
29 30 30 ey . 2 29 35 
30 31 25 ae . 30 30 «31 
31 32 27 ee . ol 31 3 
32 33 30 a as .. O2 32 32 
33 34 31 as . 33 33 «33 
34 35 31 Sie ve . 34 34 33 
35 36 «31 So. Ag . 35 «33 
36 37 «(339 ae .. 36 36 39 
37 38 58 rae a Yi 3 Mey 
38 40 33 sar ad . 38 39 «31 
39 42 18 . im tk . 39 41 17 
40 44 12. — . 40 43 10 
41 45 49 . oe a . 4 44 47 
42 a 4..: “= % . 42 46 1 
43 & 7. is .. 43 49 2 
44 49 5. = . 44 48 2 
45 Se @. al . 45 48 56 
46 50 53. ve x . 46 49 49 
47 51 46 . nee AT 50 40 
48 52 37 sah oe . 48 51 32 
49 538 27 . eke A ~~ 52 2 
50 54 22 Soe 0% .. 53 16 
51 55 17 3 . ol 54 11 
52 56 12 ve . 52 55 «6 
53 GF fF Se, . 53 55 56 
54 58 1. awed . 54 56 46 
55 58 51 . Se . 55 57 «42 
56 60 8 . sieht . 6 59 1 
57 a.2. oS . OF 60 23 
574 62 1 Race ae 61 40 

In these tables I have ignored fractions of seconds, as 


the speed was not so high as to render it necessary to 
take into account such minute periods of time. 








THE PARIS EXHIBITION OF 1900. 





JupGine from the energy and expedition with which 
our French neighbours are pushing on the execution of 
the numerous and various works destined to serve and 
adorn their great coming Exhibition, they appear to be 
fully aware that they have no time to spare. In that 
opinion we cordially concur, although it must be admitted 
that some of the more important examples of construc- 
tion are fairly well advanced. At the same time othe 
buildings of a similar character are by no means in so 
forward and favourable a stage. It will therefore, we 
think, be of interest to our readers if we place before 
them a brief record of the state of the works alluded to 
up to date. There is no doubt that, from an engineering 
point of view, the most prominent structure is the “‘ Pont 
Alexandre III.,” the first stone of which bridge was laid 
by the Czar of all the Russias some three years ago with 
considerable pomp and ceremony. It is unquestionably a 
very handsome bridge, and on a future occasion it will be 
illustrated, and described more in detailin our columns. A 
short time ago the Prince of Wales, who accepted the post 
of Commissioner-General of the British section, visited 
the site, inspected the foundations, and expressed his 
satisfaction with the progress made. This royal bridge, as 
it may be fairly termed, is carried over the Seine in line 
with the axis of the splendid avenue Nicholas II., which 
will extend when completed from the Champs-Elysées to 
the Esplanade des Invalides in one unbroken continuity, 
of a length and vista probably unsurpassed by any other 
public avenue in the world. The bridge itself consists of 
anumber of steel arches of a span of 360ft., pivoted at 
the springings upon the usual modern rocker plate and 
rollers, and clearing the narrow breadth of the Seine at 
one leap. Caissons were employed in getting in the 
foundations of the abutments, with the aid of the com- 
pressed air process. They were sunk through the super- 
incumbent strata, until firm ground was reached ; not in 
the great bed of clay forming the basin of Paris, as has 
been stated, but in a massive compact calcareous forme.- 
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tion. These caissons are among the largest ever con- 
structed, measuring 155ft. by 120ft., giving a working 
area of 16,500 square feet, and weighing each 3820 tons. 
They were built up on the site, and are composed of tier 
upon tier of steel plates. At present both the caissons 
have been filled with concrete, and the masonry above is 
being carried’up as rapidly as circumstances will allow, 
while the steelwork is in process of riveting up in the 
workshops of the manufacturer. 

A visit to the Champs Elysées will convince the 
traveller that, in point of importance, the next place may 
be considered to be adequately filled by the two palaces 
in course of erection, and intended to serve as receptacles 
for the fine arts. They are situated along the great 
avenue which the Alexander Bridge opens on, and are 
built partly upon the site occupied by the old Palais de 
l'Industrie, demolished to make room for the new 
edifices. The smaller of these two buildings will be 
devoted to a retrospective exhibition of the fine arts, 
and will ultimately become the property of the city of 
Paris, and be utilised as a national museum. Although 
not commenced until the month of October in last year, 
the whole of the ground-floor has been finished, and the 
upper storey is rising rapidly. Owing to the presence of seve- 
ral alluvial deposits, it was necessary to pile certain parts 
of the foundations, especially those adjoining the Seine. 
Whether this practice is to be universally commended or 
not, is perhaps doubtful. Some engineers under the circum- 
stances might say, pile all or pile none; because a small 
general and regular settlement would be much preferable 
to one of an irregular and un-uniform character, which 
would crack, and possibly split the walls at the 
junctions of the piled and unpiled parts of the struc- 
ture. Ten thousand cubic yards of concrete were used 
in one month in completing to a depth of 20ft. below the 
ground level the foundations of the smaller palace, which 
covers an area of 55,000 square feet. All the floors, 
upper and lower, are built on the Henebricque compound 
system of concrete and steel, varying in span from 20ft. 
to 25ft. The loads the floors haveto carry are estimated 
at 160 Ib. and 240 lb. per square foot for those constructed 
of arches and those of girders respectively. The erection 
of the great palace of fine arts is in some parts rather 
further advanced than that of its smaller neighbour, 
insomuch as some of the lofty arch-pierced walls separat- 
ing the different apartments are raised to a considerable 
height over the crowns of the arches. A very fine view 
of the Eiffel Tower can be obtained from the site of this 
building. Nothing appears to have been definitely 
decided as yet respecting the circular narrow-gauge rail- 
way for the transport of visitors to and from the Champs- 
de-Mars and the Esplanade des Invalides. Five schemes 
were put forward, only one of which proposed a double 
track line of a gauge of 4ft. 8iin. Three of the designs 
submitted favoured the construction of a single track on 
the metre gauge, while the fifth advocated, in conjunction 
with the electric railway, the use of movable sidewalks, 
which were employed with satisfactory results at the 
Exhibitions of Berlin and Chicago. It has been demon- 
strated that passengers can get on and off these platforms 
without running any risk of personal injury, so long as 
the speed does not exceed 1} miles per hour. It may be 
mentioned that the plans have been completed for the 
construction of the Palace des Armées de Terre et de Mer, 
and the work put in hand. The building is situated along 
a part of the Quai d’Orsay and the banks of the Seine, 
and has an area of 15,400 square feet. 

A word about the cost of this magnificent undertaking, 
and the manner in which the total is distributed by the 
Administration among the principal separate items, will 
not be foreign to our subject. The original estimate was 
calculated at £4,090,000 of ourcurrency. Of this amount 
£2,920,000 was apportioned among the different works 
of construction, £480,000 was placed to the credit 
of maintenance and working expenses, £320,000 was 
assigned for the administrative department, and the 
sum of £280,000 was kept in reserve for unforeseen and 
special contingencies. In the annexed table the separate 
works, together with their accompanying approximately 
estimated costs, are set out more in detail :-— 


Description. £ 
Fine art palaces in the Champs Elysées ... 980,000 
Palace in the Champs-de-Mars... ... ... 740,000 
», in the Esplanade des Invalides ... 208,000 
Cost of new quays eg A Aa 64,000 
Bridges over the Seine, including the Pout 
SUE ooo ee nce ee aan” aes 200,000 
Appropria ion of quays and landing-places of 
the Seine SoG Ape ccuet avch Wats (ov 140,000 
Mechanical and electrical service 270,000 
Cost of electrical railway oe 60,000 
Lighting and illuminating... ... ... 32,000 
Fountains, gardens, and decorations 48,000 
Meetings and public fétes ... : 220,000 
Retrospective exhibitions ... 60,000 
Musical department soe 40,000 
Expenses of juries and awards... ... ... 40,000 
Provision for exhibits of workin: men ... 16,000 
Cost of tickets, programmes, &c. 32,000 


Customs, police, and fire service ree 60,000 
Cost of administration AAS ees oe 160,000 
Gardens and plantations Sy gis § Losec 000 


Reserve fund ... 280,000 
Balance ... 290,000 
Total estimate £4,000,000 


It will be at once observed that the erection of the 
two new palaces in the Champs Elysées take the lion’s 
share of the funds provided, though the cost of the 
palace in the Champ-de-Mars is not much below that of 
its two neighbours. In addition to the chief features of 
the Paris Exhibition herein recorded, the main railway 
companies are busy making connections with the site 
and adjoining districts. The Orléans Company has 


commenced the extension which will join their line up 
with the Quai d’Orsay, and the Western Company is 
progressing rapidly in the direction of the Invalides. 
This latter company has also, with a special regard for 
the enormous development of traffic which will of neces- 
sity result in the year 1900, doubled the number of its 
tracks on the Auteuil branch between Courcelles and 





Passy, and continued the widening to the junction at 
Moulineaux. It will also build rather a striking-looking 
bridge over the Seine, to which we shall probably return 
on another occasion. 








THE INCORPORATED GAS INSTITUTE. 


ANNUAL GENERAL MEETING. 

TuHE thirty-fifth annual general meeting of the Incor- 
porated Gas Institute was held at the Exhibition Hall, 
Botanic Gardens Park, Belfast, on the 21st ult., and the 
two following days, under the presidency of Mr. James 
Stelfox, M. Inst. C.E., the Gas Engineer to the Belfast 
Corporation. The members were welcomed to Belfast 
by the Right Honourable the Lord Mayor, and after the 
transaction of private business, the President gave his 
inaugural address. He commenced a review of the 
position and prospects of the gas industry, with a 
patronising glance at the progress of electric lighting. 
He predicted that recent improvements in incandescent 
gas burners, which he referred to at length, would enable 
gas to compete successfully with electricity as an illumi- 
nating medium. He briefly considered the merits of 
various agents for the enrichment of coal gas, and 
expressed a preference under ordinary circumstances for 
carburetted water gas, of the manufacture of which he 
had had four and a-half years’ experience. The Belfast 
Gasworks were, indeed, among the first in the United 
Kingdom at which carburetted water gas was adopted as 
an enriching agent and a supplementary supply. The 
hygienic aspects of water gas, both carburetted and 
uncarburetted, he discussed very fully, and disposed of 
the objections raised in many quaiters to the use of this 
gas even when subject to reasonable precautions. He 
thought water gas a very suitable fuel for motors for 
tractive purposes, and referred to the employment of 
compressed coal gas for tramear traction. 

The address was a good one, but was better adapted 
for presentation to a general audience than to a body of 
men to whom the subjects were perfectly familiar. It 
lacked the detail which would have given them food for 
reflection, and would have raised the address from the 
level of a popular lecture by a master of his subject. 
Mr. Stelfox has in the past contributed ably to the 
technical literature of the gas industry, and his presi- 
dential address was distinctly disappointing to those 
familiar with his earlier woik. Another address of a 
semi-popular nature was given on the following day by 
Professor Vivian B. Lewes, who chose, ‘‘ Acetylene ; its 
Modern Developments” for his theme. The ground 
he covered is now familiar to all who have followed 
the copious ephemeral literature on acetylene which he, 
more than any other lecturer, has recently provided in 
abundance. 

Of the papers presented at the meeting, only two dealt 
directly with the manufacture of gas. Mr.S. Y.Shoubridge 
described the installation and working of inclined retorts 
at Salford. Some of these retorts in settings of nines 
were erected in 1893 and others in settings of sevens in 
1896. The smaller settings have proved more satis- 
factory. In both cases, retorts 18ft. in length, and set at 
an angle of 32 deg. to the horizontal, have been used, 
and the charging stages are at the sides of the house. 
The charging machine has three measuring chambers, 
and three sliding shoots fixed at the same relative height 
above the tiers of retorts. The chambers are filled with 
coal from an overhead hopper, and the charging machine 
is then run along an overhead tramway in front of the 
bench of retorts. The device enables every retort to be 
charged with coal falling from a uniform height above 
it, and is, in this respect, much superior to the original 
Coze setting, in which the coal descended through shoots 
varying in height with the levels of the retorts. The 
charging at Salford is said to be effected evenly and with 
certainty, and the carbonising results with the inclined 
retorts are said to equal those obtained with horizontal 
settings. The inclined retorts show a saving in wages of 
about 13d. per ton of coal carbonised over horizontal 
retorts with hydraulic stokers, and of 1s. 03d. over hori- 
zontal retorts charged by hand. Mr. Shoubridge’s paper 
gave a straightforward statement of the working of one 
of the best installations of inclined retorts in the country, 
and was the most useful communication laid before the 
meeting. 

The second paper which dealt with manufacture, was 
by Mr. Henry Green, of Preston. The subject was ‘‘ The 
Construction of and Mode of Working Purifiers,” but in 
reality the scope of the paper was limited to a description of 
an installation of dry-sealed purifiers at the Moor-lane works 
at Preston, and of the partial purification of gas in these 
vessels by bog oxide and lime The covers of the purifiers 
comprise anumber oflids, made gas-tight by means of strips 
of vulcanised india-rubber. The lidsare of small size, and 
from four to 12 are provided for each purifier, according to 
its dimensions. Each lid weighs only 26} cwt.; therefore 
they are easily removed from the vessels for discharging 
and recharging. The author appeared to have experienced 
much trouble from the blowing of shallow hydraulic lutes, 
and had therefore adopted dry-sealed purifiers when re- 
constructing a portion of the works under his charge. 
The use of a number of small lids to one large vessel 
appears to have been rendered necessary by the difficul- 
ties of dry-sealing a large lid and of staying large vessels. 
The system seems to have answered well in the particular 
case described by Mr. Green. 

The other papers presented at the gathering had no 
direct bearing on gas manufacture. Mr. R. 8S. Carlow, 
of Arbroath, who is secretary of the North British Asso- 
ciation of Gas Managers, gave the meeting the views of 
the committee of that body as to the most suitable sizes 
of meter unions for adoption as standards. The sizes 
approved by the committee have been found to differ 
from a set of standard unions prepared for the Standards 
Department of the Board of Trade in 1888; and the com- 
mittee learned recently that the latter standards would 








merely been to secure the adoption of some standard 
unions which would be approved by all parties, the com. 
mittee of the North British Association did not press for 
the recognition of the standards proposed by them. The 
action of the Board of Trade in the matter is anxiously 
awaited by both gas managers and meter makers. 

Mr. J. T. Sheard, the chemist to the Sheffield United 
Gas Company, presented some useful laboratory notes 
chiefly dealing with gas analysis, but his paper was taken 
as read owing to lack of time. Mr. R. G. Shadbolt, of 
Grantham, compared the cost of lighting villages by 
coal gas, and by electricity generated by means of oil 
engines. So long as gas is consumed chiefly in open 
flame burners, electricity can compete with it on fairly 
equal terms for the lighting of villages, provided refined 
Russian oil can be obtained at about 43d. per gallon. 
Mr. W. F. Cotton suggested that a number of amend. 
ments in the Gasworks Clauses Acts of 1847 and 1871 
were necessary for the protection of gas undertakings, 
and Mr. W. Newbigging discussed the subject of the 
‘Valuation of Gasworks for Assessment.” Mr. C. 5S. 
Ellery, of Bath, who was President of the Institute last 
year, read a communication on ‘‘The Workmen’s Com- 
pensation Act, 1897.” He arrived at the conclusion that 
a rate of three shillings per cent. on the wages paid would 
amply cover all risks on the new schedule of rates set 
forth in the Act. This rate is considerably lower than 
those now quoted by insurance companies for the risk. 

The communications made to the meeting were, on the 
whole, rather uninteresting to the gas engineer, and manu- 
facturing and engineering topics were certainly inade- 
quately represented among the subjects of the papers. 
Visits to the shipbuilding yards and other works at Belfast 
were paid during the afternoons of the days on which the 
meeting took place, and an enjoyable excurion to Rostrevor 
was made on Friday, the 24th. The arrangements for the 
gathering were very ably planned and carried out. 








RUSSIAN RAILWAY EXTENSION. 


Amip the general activity displayed of late by Russia in 
developing the railway system of the empire, the Baltic 
Provinces have not been neglected. For some time Russian 
naval authorities have been busily engaged in making the 
port of Libau, in Courland, a strongly-fortified naval station, 
and it is expected that much of the shipping will in conse- 
quence be diverted from that port. To meet this contingency 
the Engineering Committee of the Russian Ministry of Ways 
and Communications has recently issued a report with 
regard to the improvement of the little harbour of Windau, 
which lies sixty miles north of Libau. A small branch line, 
thirty-five miles in length, runs round the southern shore of 
the Gulf of Riga, and connects Riga with Tukum, and the 
line is now being extended from the latter place to Windau, 
a distance of aboutseventy miles. This new line will be ready 
for traffic at the end of this year, and the station buildings 
and houses of the employés have yet to be erected. It was 
very much open to doubt whether, in view of the unfavour- 
able nature of the past winter season, due progress could be 
made with the work of construction, since the transport of 
the necessary material, e.g., stone, timber, &c., was attended 
with the greatest difficulties, and the work proceeded very 
slowly. Nevertheless, at the end of January the weather 
improved, and the winter roads were better, so that now the 
completion of the work in due time is assured, although 
immense sums of money may have to be expended. During 
the last few weeks the work has not been pushed on at such 
high pressure as was the case, since the winter task of driving 
the piles for the bridges is nearly finished. In the first and 
third sections excavations are already in progress, and a start 
will soon be made with those of the second and fourth 
sections. So soon as the carth is sufficiently dry after the 
winter snows the work will be pushed on with increased 
vigour, and during the summer about 6000 men will be at 
work upon the line at one time. 

The work during the winter, and especially the pile-driving 
for the bridges, was done chiefly by native workmen. For 
the excavations workmen have been summoned almost 
exclusively from the Western Governments of Russia, while 
the masons and stonc-cutters come from the central Govern- 
ments. The stretch of country from Tukum to Windau, 











be legalised. As the general desire of gas managers has 





through which the new line will run, is for the greater part 
low-lying, and abounding greatly in lakes, rivers, brooks, and 
marsh land. In no part of the district of Windau is the land 
more than 100ft. above the sea level, and it contains more 
swamps than any other district of Courland. Although these 
swamps are not present along the whole extent of the new 
line, yet they are the sources of many small streams and 
brooks, over which it has been found necessary to,throw 
an immense number of bridges. No less than eighty-threc 
bridges, or one bridge for every 1500 yards, will have to be 
built, as also seven locks for regulating the outfall of water. 
The three longest bridges are each 60ft. in length, and the 
next three are 48ft., 42ft., and 36ft; long respectively. One 
of the 60ft. bridges, near Tiruksch, presented the grcatcst 
difficulties, because the soil there is very marshy, and it was 
a work of much difficulty to transport the building material 
to the spot. " 








A Bia Gun.—The 16in. coast defence gun, fer which parts are 
now being made at Bethlehem, Pa., will, according to United 
States opinion, be the most formidable piece of ordnance in the 
world. ‘his gun will be mounted at the entrance to New York 
harbour, probably in a turtle-back turret on Romer Shoals. Tho 
designer of the gun, Mr. J. F. Meiggs, calculates that the striking 
energy of its 2350 Ib. shell, propelled by 1000 Ib. of powder, will be 
60, foot-tons. The estimated range of the gun is sixteen miles, 
and the programme calls for fourteen of these guns mounted in the 
forts about New York. A comparison with the great guns of 
other nations would stand as follows, as taken from a table prepared 
by Lieutenant W. H. Jaques, United States Navy, for the Select 
Committee on Ordnance and Warships of the United States Senate, 
and from a list made by Lieutenant Cardon:— 


Powder 
Countries Calibre, Gun Length, Shell, charge, 

in. tons, ft. Tb. Ib. 
United States (1898).. 16 126 49°1 2350 1000 
England (1883)... .. 17 108 46°8 2000 882 
(884) . 16°25 110 41°8 1800 900 
Italy (1880) .. . as oe 100 . 82°7 .. 2000 55 
a. ee ee i -. 100 39°7 .. 2000 772 
Germany (190) .. 16°50 120 45°9 2204 903 
France (1890)... 16°54 74°2 32°5 1719°6 595 


It may be remarked, however, that on the whole experience with 
these gigantic weapons has not been satisfactory ; 12in, appears to 
be as large a bore as is desirable, 
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LORD DUNDONALD’S MACHINE GUN CARRIAGE. 


WE reproduce a photograph of the machine gun carriage 
designed by Colonel the Karl of Dundonald, commanding the 
gnd Life Guards, which was recently exhibited and worked 
in its present form in Windsor Park, and which had been 

reviously triéd in a rougher and more elementary form at 
Aldershot. It will be readily understood that the work and 
scope of a machine gun attached to cavalry is peculiar. 
There are moments when it may be of great importance for 
cavalry in the advanced position they occupy to bring a con- 
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{LORD DUNDONALD’S GALLOPING GUN CARRIAGE 


centrated stream of fire on to some point, such as a road or 
bridge, and this is done by a machine gun in a way that 
nothing else can do. Other occasions of a more exceptional 
character may arise. Machine gun fire might precede a 
charge. For example, at Balaklava a mass of Russian cavalry 
suddenly appeared over the crest of a hill on the flank of the 
scarlet heavy brigade which was moving in regiments partly 
in open column of troops and partly by threes. As we all know, 
the Russians halted, and gave time for the heavy brigade to 
wheel into line, or, strictly speaking, into separate lines, and 
charge in succession as quickly as they could. Machine guns 
could have come into action instantly on the Russian column, 
and we think with such effect that probably we should never 
have had the heavy cavalry charge at all, or it would have been 
delivered on a broken mass. Circumstances would not always 
be so favourable, A notable charge of French cuirassiers took 
place at Sedan. This was delivered against infantry and 
failed, owing to the terrible fire of their breech-loading rifles. 
Machine gun fire might doubtless have prepared the way for 
a more hopeful attempt, but whether men or machine guns 
could live in the face of the fire of infantry depends on 
circumstances. Perhaps if the cavalry were awaiting the 
advance of infantry so that there was the opportunity to 
use a spade, the machine gun with its shield might hold its 
own, but this is rather the work of infantry machine guns 
than cavalry. The call for the latter is sudden, and the 
opportunity very brief generally, but it may be of decisive 
importance. Further, it is obvious that the carriage 
must be capable of following cavalry wherever they may go, 
or the cavalry may be crippled in their movements, or may 
possibly sacrifice men to save the piece at some critical 
juncture, We have said so much in order to show, first, 
that a machine gun may perform very important ser- 
vice with cavalry; and secondly, that the first necessity 
is power to follow cavalry anywhere. The first condition 
may be said to be settled already by the decision which 
appoints machine guns to cavalry in a certain propor- 
tion. Lord‘ Dundonald, in fact, is not called upon to show 
that machine guns are desirable, but rather to insist on the 
desirability of their being made in such a shape as to 
accompany cavalry everywhere, and in the case of success in 
this, it may naturally follow that the number may be 
increased with advantage. Horse artillery, we know, 
accompany cavalry with actual gun carriages, but not in 
the sense in which the machine guns might be made to do 
so. No sane horse artillery officer would thrust his guns 
into close proximity to infantry or cavalry in cramped places. 
His business is to act with cavalry, and support them beyond 
direct horizontal musket range if engaging infantry, and in 
open ground when acting against cavalry. Even if over- 
taken and cut off by a sudden rush of cavalry, a battery of 
horse artillery at close interval, with the horses, as it were, 
linked together and unable to open apart, coming along with 
wheels behind them, is very difficult to stop. To form men 
in front of these is to expose them to certain death. Cavalry 
going at a gallop is wild work. Lancers might get in 
gradually from a flank, but the opportunity is probably very 
brief, and in the open we think Norman Ramsey’s success in 
getting through might probably be repeated. All this, how- 
ever, deals with a different zone of work from what we con- 
template for machine guns. The horse artillery battery 
is to the machine gun what the outpost is to the vedette. 
A machine gun might well be sent singly along a narrow 
road and crammed into some spot where it might do admir- 


able work. It might be lifted over stiles or pushed through | impossible to say much to the purpose. 





weighing 9 cwt. Lord Dundonald’s gun and carriage weigh, 
we understand, 400 lb. It can be drawn easily by a single 
horse at a gallop, and can be easily moved and fired by one 
man. It must also follow that it is much more quickly got 
into motion from the halt than a heavier piece, and this adds 
greatly to its power of doing the work we contemplate. 
Those who have seen cavalry rush for guns as they limber up 
and move off, must have noticed the terrible way they close 
on them before the guns get fairly under way. 


Our engraving shows the gun limbered up, if the expression | 


is allowable. Limbering up or attachment is effected by enter- 
ing the end of a hollow 
steel bar which forms 
the trail of the gun into 
a cup on the central 
point from which the 
shafts spring, into 
which it is secured by 
a bolt. The socket in 
which it enters is capa- 
ble of rocking on a 
pivot through a suffi- 
cient angle to facilitate 
limbering up, by accom- 
modating the socket to 
the bolt just as it pre- 
sents itself. The shafts 
are made of hickory cr 
lance wood and steel. 
They are placed on to 
the ordinary 

breast harness 
breeching, the points 
entering leather sockets 
just below the 


the pieces are in action, 
pointed and loaded by 
the other two. 


the two horses when | 





THE MANUFACTURE OF HOLLOW EARTHEN. 
WARE. 

TuHat time-honoured appliance, the potters’ wheel, whose 
existence has been traced back to the time of the ancient 
Romans, appears likely to have to go the way of many other 
picturesque institutions—* to the wall;” at least, as far as 
the marufacture of cylindrical earthenware vessels is con- 
cerned. Though regret may be felt at its disappearance, 
small profits and acute commercial competition have 
resulted in the production of a machine such that not only 
is the output of cylindrical earthenware vessels increased 
manifold, but a more uniform product both as regards con- 
tour and density of mass results. Although the formation of 
simple cylindrical objects out of clay by machinery isa compara- 
tively easy matter, unfortunately for the success of past 
attempts this is only “half the battle,” the great obstacle 
being to induce the articles when formed to leave the disc in 
a perfect state. The credit of successfully attacking the pro- 
blem seems to be due to Mr. West, of West’s Patent Pottery 
and Machine Company, Walthamstow. After some years of 
patient work and experiment, this gentleman has now pro- 
duced a machine, which we have seen at work turning out 
flower pots of many sizes at a speed of between 5000 and 6000 
per working day of ten hours. The machine, besides acting 
as a press, has quite a number of circular motions for giving 
a finish to the pot, and preventing the clay from adhering to 
the mould. The male die or plunger revolves simultaneously 
with the pressing movement, and by an ingenious device 


| attached to it, trims off the upper edge of the pot and frees 


| 


pocket behind 

rider’s leg—see _illus- 
tration. Lord Dun- 
donald recommends 
three mounted men 
being told off to two 
guns. One would take | 


| 


The carriage, it will | 


be seen, is very light ; 
including the gun 


and 1500 rounds of ammunition, it weighs 400lb. There isa | 
light steel shield fixed on the gun which resists musket bullets. | 


It will be seen that the track of the wheels is wide, the trail 


being attached to the shafts by a bolt furnishing a horizontal | : : : 
| and 26in. diameter respectively, by 16in. stroke, and is one 


pivot; the wheels adjust themselves readily to great in- 
equalities of ground without causing the carriage to capsize. 
This is, we believe, the best means to this end. Sir George 
Clarke’s service wagon, consisting of two two-wheeled parts 
connected on this principle, exhibited the same property. 


| densing plant. 


We understand that Lord Dundonald’s carriage has been | 


forced over boxes and obstacles without upsetting. 


Having said so much, the question arises as to faults and | 


possible improvements. 


We believe that the 


gaps in English country, if made sufficiently light and handy. | first carriage tried was not thought sufficiently strong in all 


On the other hand, it might be made so heavy as practically 
to be able to do little that the horse artillery gun cannot do, 
with the disadvantage’ that its range confines it to the zone 
of danger that artillery proper should seldom enter. This 


| 


respects, but it was not the present pattern, and it is almost 
certain that in designing a carriage as light as service require- 
ments allowsome experience is needed. In fact, it goes without 
saying, seeing that a machine gunisto accompany cavalry. The 


follows from the fact that the calibre of the machine gun is | question is, should it be a very light piece of this kind. We 


that of the infantry rifle. 
has set himself then is one with which we entirely go. 


The task that Lord Dundonald | go with Lord Dundonald’s view that it should be very light 
It is | indeed, for the reasons we have given above. 


We, in fact, 


to furnish the cavalry with a piece so light that it can carry | consider a very light piece, which can accompany cavalry 


out the réle that we have indicated, in contradistinction to | anyw 


here, a very valuable adjunct, whereas a heavy piece 


the present Maxim gun on a carriage drawn by two horses, | is a doubtful gain, and might positively prove mischievous. 


Without seeing an actual trial it is | 








the latter. The female die has arising and falling motion, 


service | and a neat device attached to its lower end causes the finished 
and | pot to move through part of a circle before it is automatic- 


ally raised by the ejector, whereby any tendency to adhering 
is obviated. Prior to entering this machine, it should be 


shoe | stated that the clay is ground up in a mill, and in a plastic 
the | condition is formed into “clots” of a size suitable for the 


pot to be made. Needless to say, the machines are not re- 
stricted to the manufacture of flower pots, and should be 
easily adaptable to the manufacture of telegraph insulators, 
crucibles, jam pots, or, indeed, any articles of domestic ware 
made from plastic material. The saving effected in the mould- 
ing of the articles is, it is claimed, in itself a very considerable 
item, but there is a further economy, the reduction in the time 
required for drying and slow burning, which brings the cost 
of manufacture down to a minimum. 








TRIPLE-EXPANSION MARINE ENGINE. 


WE illustrate below a type of high-speed triple-expansion 
marine engine, made by Alexander Shanks and Son, Limited, 
of Arbroath, N.B., and London. The particular engine from 
which our engraving was made has cylinders 10in., 154in., 


of twin engines arranged to work along with a separate con- 
Each engine developes 320-horse power, with 
160 1b. steam pressure at the stop valve, and at 225 revolu- 
tions per minute. The design is specially adapted to all cases 
where high powers are expected from quick-running pro- 
pellers of small diameter. The bearings are specially large 
and well lubricated. The engine is built with polished steel 
columns at front and back, well stayed in both directions, 
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320-HORSE POWER TRIPLE-EXPANSION MARINE ENGINE 


and thus lightness is secured as well as considerable strength. 
Steam reversing gear of the “all-round ” type is fitted, the 
small eagine being arranged vertically on the sole-plate at 
the back. The crank shaft, with three cranks at 120 deg., is 
of mild steel, built up; the usual double-bar adjustable link 
motion is fitted, and all details are in accordance with modern 
practice. 








In an account of the Linde process of liquefying air, 
recently presented before the Paris Academy of Sciences by M. 
d’Arsonval, it was stated that an expenditure of rather less than 
three-horse power gives a litre of liquid air per hour, 








THE ENGINEER 


JuLy 1, 1898 











ENGINEERS AND SHIPBUILDERS OF SCOTLAND 
IN SHEFFIELD. 

Ix our last impression we brought down our report of this 
meeting to the end of Mr. Weir's paper on water-tube boilers. 
A paper prepared by Mr. George Halliday, London, on 
‘‘The Transmission of Heat through Plates from Hot Gases 
to Water,” was then submitted by that gentleman. As 
printed copies of both thisand Mr. Weir's paper were in the 
hands of members, and as time was limited, the author 
merely presented the briefest abstract of his paper, which 
was of a highly scientific character, with formule and tables 
of data, and not lending itself to ready condensation. We 
hope to reproduce an abstract in a future issue. The only 
speakers on the paper were Professor Watkinson, Glasgow, 
and Mr. Stromeyer, Manchester, the former of whom thought 
that the subject of heat transmission through metal plates 
was one that was sufficiently understood. Matters which 
were of more vital importance, and which were not yet 
understood by any means, were the phenomena concerned 
with the transmission of heat from the hot gases to the plate, 
and from the plate to the water on the other side. A 
proper understanding of such questions was of the greatest 
importance in the design of boilers, and he would have liked 
them to have been fully gone into by the author. There wasa 
written contribution to the discussion from Dr. John Perry, of 
the Royal College of Science, London, which took a somewhat 
different view of the character of the paper, but this was not 
read. Both Mr. Weir and Mr. Halliday were thanked for 
their papers, and it was made clear that in both cases mem- 
bers who had any further remarks to make should do so in 
writing to the secretary. The authors would reply fully to 
the criticisms offered at a future meeting of the Institution. 

Professor Arnold, of the Sheffield University College, then 
delivered a lantern lecture on “‘ The Internal Architecture of 
Metals,” in the course of which he said that the science of 
metallography was born in Sheffield thirty-five years ago. 
The patient pioneer work of Dr. Sorby was, however, received 
with indifference by the metallurgists of this country, and 
although, as might be expected, it to some extent took root 
in Germany, the plants raised there were of somewhat sickly 
growth from a practical point of view. About ten years ago 
the metallurgical department of the Sheffield College began 
to develope the work of Dr. Sorby in earnest, and to apply it 
to practical use. The results obtained were such that the 
science had now become of international application. The 
old idea that the mechanical properties of metals depended 
upon molecular cohesion was now exploded, and it was 
recognised that intercrystalline cohesion was the more im- 
portant factor. Micro-sections were shown on the screen, 
proving that the intense weakness produced in gold and 
copper by minute percentages of elements like bismuth was 
due to the formation of films of alloy between the grains of 
the pure metal; in other words, the stones of the metal- 
lurgical structure were held together with exceedingly weak 
mortar. The growth of iron into steel as the carbon in- 
creased was next exemplified by a series of slides. It was a 
fact of importance in connection with structural steel to 
remember that a critical mechanical point existed at 0°45 
per cent. of carbon, where in pure materials the metal con- 
sisted of a mixture of equal parts of crystalline grains of iron 
and steel. Above this point, say at 0-6 per cent. of carbon, 
the steel grains preponderated, and gave the mass steely pro- 
perties ; below this point, say with carbon 0-3 per cent., the 
iron crystals were in the majority, and the mass possessed 
the ductile properties of iron rather than the tenacious and 
brittle properties of steel. The striking structural changes 
brought about by annealing steel castings were also shown. 
The lecturer then detailed some instances in which an investi- 
gation of the internal structure of metals had been put to 
practical use in clearing up mysterious cases of failure. One 
was the case of a fractured screw shaft, another of a fractured 
crosshead belonging to the engines of a battleship, and a third 
of a fatal steampipe explosion on board the s.s. Prodano. In 
the last case, as will be remembered, the Board of Trade 
Court decided that the explosion was due to an originally 
faulty pipe, but the matter was referred to the lecturer and 
the Committee of Lloyd’s Register of Shipping. After four 
months’ investigation it was proved that the brazing of the 
Pipe had been deteriorated by the electrolytic action of impure 
vils till it became quite brittle and weak, so that after seven 
years’ use the pipe exploded for a length of 6ft., at a pressure 
of only 1301b. per square inch. The lecturer concluded with 
a reference to the importance of research, in which the 
Germans were so far ahead of us as a nation. Students 
must not expect their research work to meet with any genial 
reception from the pure scientific societies of this country, 
but must learn to love it for its own sake. Good work would 
always come to the front in the end, as was evidenced by the 
work of Dr. Sorby, which, after lying fallow for a quarter of 
a century, was uow of universally recognised importance. 

A brief discussion followed the delivery of Professor Arnold’s 
lecture, interest apparently being chiefly centred in what had 
been said as to the Prodano case. Mr. James Gilchrist, Glas- 
gow, doubted the truth of explanations based on the assumption 
that fatty acids had formed in the burst steam pipe from the 
use of vegetable oils or tallow as lubricants, and he took 
this view apparently because he found it hard to believe that 
such stuff could have been used. He preferred to suggest 
that the deterioration of the copper was due to the alternating 
temperatures to which the metal was subjected, and that 
what was wanted—what, in fact, was already being ex- 
tensively adopted by marine engineers—was a material for 
steam pipes altogether different from copper. Mr. James 
Mollison, Glasgow, thought that if the presence of fatty acids 
accounted for the bursting of the pipe the fact would throw 
upon the sea-going engineer a further responsibility and 
burden in respect of the close surveillance necessary in the 
use of animal and vegetable oils. Mr. James Mercer, Man- 
chester, took exception to Mr. Gilchrist’s idea that because 
the brazing of copper pipes had proved unsatisfactory, en- 
gineers were justified in flying to pipes of other material than 
copper, and hinted that a little more liberality in the prices 
paid for copper pipes would ensure a better article. 

The party visiting the electro-plating works of Messrs. 
Walker and Hall, on Wednesday afternoon, included a con- 
siderable number of ladies, who were, to say the least, quite as 
deeply interested in what was shown as were the male mem- 
bers. The visitors were received by Col.J.E. Bingham, Mr.C. H. 
Bingham, and Mr. A. E. Bingham, who at once put all the 
available members of their large staff at the disposal of the 
visitors to go round the great pile of buildings and explain the 
various processes in operation. This firm, which is the 
largest of its kind in Sheffield, if not elsewhere, employs about 
1100 people, and the whole operations connected with this 
business are conducted under one roof. At first the visitors 
were conducted through the handsome show-rooms containing 








the finished articles in silver, electro-plate, &c., and were 
then taken into the stamping-room, where drop hammers, 
actuated by both hand and power, were stamping out various 
patterns of all kinds of dishes for table use. Every process 
in the manufacture of silver and electro-plated goods of all 
kinds was shown, and the numerous little peculiarities con- 
nected therewith explained. Knives and forks were first 
seen in the rough, and then in a succession of rooms was 
shown how the well-known Sheffield articles pass through an 
almost countless variety of processes before they become the 
finished article ready for the table. One of the most in- 
teresting of the operations shown was that of metal spinning. 
In the silver departments the work of engraving and chasing 
was particularly admired, and in the matter of polishing the 
silver, some of the ladies without doubt took away a few ideas 
that will help them in the keeping of their own cherished 
stock. Before leaving the visitors tendered a hearty vote of 
thanks to the firm, which was acknowledged by Col. Bing- 


| ham, and as they passed out each received a very chaste gilt 


pendant as a souvenir of the visit. 

The forenoon of Thursday was entirely given up to the 
visiting of works which were open for the inspection of 
members of the Institution. While one or two of the 
members were for special reasons excluded from some of the 
works, the larger majority were kindly welcomed, and every 
preparation made for their reception and conduct through 
the works. While there was quite a number of works open 
to members, advantage of which was only taken by a few of 
the members individually, and as they found time, regularly 
organised parties visited the following:—The River Don 
Works, of Messrs. Vickers, Sons, and Maxim, Limited; the 
Norfolk Works of Messrs. Thomas Firth and Sons, Limited ; 
the cutlery works of Messrs. Joseph Rodgers and Sons, 
Limited ; the electro-plating works of Messrs. Mappin and 
Webb; the Clyde Steelworks of Messrs. Samuel Osborn and 
Co. ; and the Dannemora Steelworks of Messrs. Seebohm and 
Dieckstahl. 

By far the largest contingent of members elected to visit 
the works of Messrs. Vickers, Sons, and Maxim, the number, 
indeed, being greater than in the case of visits paid to any 
other works during the stay. The party, moreover, was 
thoroughly representative of the Institution in all branches, 
and not a few of the memb2rs who are intimately associated 
with kindred establishments in the West of Scotland were 
present, several of them being openly shown every courtesy 
and recognition. Notably was this so in the case of Mr. 
James Riley, of the Glasgow Iron and Steel Company, who 
was a foremost and not the least interested spectator 
of the various operations. On arrival the visitors were 
received by Colonel Vickers and the heads of the 
various departments, and cards were distributed detail- 
ing the order of procedure. The process of armour-plate 
rolling was the first thing shown. A steel slab of about 
forty tons weight was withdrawn from the furnace alongside 
the huge rolling mill, where it had been for twenty-four 
hours. Promptly taken hold of by the grabs of the 150-ton 
overhead crane, the red-hot mass was speedily placed on the 
live rollers and conducted forward and backward through the 
rolls. The mass, at first 36in. thick, was in about twenty 
minutes reduced to the required thickness of 14in., and there- 
upon lifted by the crane grabs and placed upon a bogie with 
engine attached awaiting it, and thus taken smartly to the 
hydraulic press in the shop adjoining. This shop is of great 
height and spaciousness, and is equipped with an overhead 
crane of equal power to that seen at the rolling mill. The 
press is of 8000 tons capability, and by it the plate was pressed 
down over two parallel knives projecting from the anvil, which 
cut the mass upwards through half its thickness. Two knives 
were now placed on top of the mass, and pressed through almost 
to meet the cuts already made. Both under and upper cuts 
were made with surprising ease, the strip of metal falling 
within the two parallel knives being intended for test pur- 
poses. The rolling and severing of armour plates having 
been thus exemplified, the visitors were conducted to the 
shops in which the work of ripping, planing, and drilling the 
plates was being carried on. The spaciousness, lightness, 
and cleanliness of these shops were matters of common 
remark, and their equipment with machine tools of the 
heaviest and most modern character was greatly admired. 


Many of the tools seen at work bore the names of well-known | 


West of Scotland makers, and a feature with which visitors 
were much struck was the extent to which the principle had 
been carried out of leaving the cutting tools to adjust them- 
selves to the work to be done, instead of shifting the work to 
suit the rigid position of the tool. After leaving the planing 
shop, the visitors were shown the process of hardening a gun 
forging, a steel tube 42ft. long. They saw it taken out 
of the vertical gas furnace, and, by means of a very 
lofty overhead crane, drawn over a deep pit completely filled 
with oil, into which the red-hot tube was quickly lowered. 
Leaving the forging to cool in its bath, the company were 
taken next to the tire-rolling department, where the process 
of making tires for engines, wagons, or tramcars, from the 
hammered billet to the tire as finished in the tire mill, was 
closely inspected. From the tire-making department the 


visitors passed through the hammer shop, and then into the | 


gun shop. This being practically a new industry for Sheffield, 
attracted a good deal of attention, and enabled those who 
have been privileged to go through the gun factory at Wool- 
wich to appreciate the improvements that have been made in 
this department of ordnance manufacture within recent years. 
When the visitors arrived a ponderous ingot already bored 
to something like 18in. or 20in. in diameter was being drawn 
from the furnace. It was placed under a 4000-ton hydraulic 
press with semicircular pressing tools, and by these squeezed 
down to form ultimately part of the body of a 12in. gun. 
Leaving the gun forging to be further dealt with, the party 
passed on to the shop where the guns already forged were 
undergoing various processes before being completely finished. 
Some were being bored, others planed and rifled, and others 
were all polished and ready for the breech mechanism. Here 
also was seen the new form of interrupted screw which this 
firm has introduced into the breech mechanism of the large 
guns. While it is as easily worked as the old system, this 
new feature, it is maintained, gives additional strength, and 
enables it better to bear the strain of the new high explosives. 
From this the visitors looked into the turning shop, where 
large guns were being operated upon in a way which well 
exemplified the effective power of modern machinery. An 
outstanding feature of these shops consisted in the fact that 
all the tools, either singly or in groups of two or three at 
most, were driven by electric motors. The absence of revolv- 
ing shafting pulleys and driving belts, and the openness and 
neatness of the whole shop in consequence, was remarked 
upon by many of the visitors, who saw in the development 
of electric-power driving, as here exemplified, a striking 
object-lesson of what should and doubtless may in course of 


time, obtain in marine engineering establishments. Sir 
William Arrol, before the visitors left the works, thanked 
Colonel Vickers on their behalf for the kindness he and his 
firm had shown, and for the privilege that had been accorded 
them. 

The Norfolk Works of Messrs. Thomas Firth and Sons, 
Limited, were visited on Thursday by a section of the mem. 
bers, and by smaller parties on other days, through special 
arrangements with the members of the firm and head officials, 
The works consist of the following separate departments : 
The Norfolk Steelworks, shot forge, clay wheel forge, west 
gun works, east gun works, foundry and file saw and edge- 
tool works, and cover nearly twenty acres of ground. The 
number of men employed is about 2000. The total steam 
power is 3000 indicated horse-power, and there are thirty. 
seven steel boilers, mostly 30ft. long and 74ft. to 8ft. in dia- 
meter. On Thursday the operations witnessed were varied 
and interesting, and representative of the chief classes 
of manufacture for which the firm is noted. In the 
Siemens department was shown the process of casting a 
50-ton steel gun ingot from two 25-ton Siemens furnaces. 
Besides these two 25-ton furnaces there is another of 10 tons 
capacity, and with these, ingots up to 60 tons weight can 
be produced. The furnaces are served bya 100-ton travelling 
crane, as well as by several smaller ones used for the lighter 
work. In the east gun works there was shown the operation 
of forging the 50-ton ingot with the firm’s hydraulic press, 
which is of 3000 tons capacity. The forging press is served 
by two 50-ton cranes, and amongst the items which have 
already been turned out here, are marine shafts up to 30in. 
diameter and 40-ton forgings for the tube of the 110-ton gun. 
At the present time the firm have many gun forgings in 
course of manufacture for various sizes of guns, notably for 
12in. breech-loading guns. In the west gun works marine 
shafting was shown being operated on by two 30-ton 
hammers. These are served by a crane of 100 tons capacity. 
In the steel foundry, where steel castings of all kinds up to 
38 tons weight are made, and which is served by two 
travelling cranes of 30 tons and one of 25 tons, the casting of 
heavy gearing, &c., from the 10-ton Siemens furnace was 
shown under way. Here also was proceeding the moulding 
of a rudder frame of 13 tons weight, a riveter hob of 13 tons, 
a hydraulic cylinder of 22 tons, and a press head of 14 tons 
for a large hydraulic press, one of four presses which the firm 
have on order. The firm’s output of steel castings for loco- 
motive, hydraulic, marine, and general engineering purposes, 
is upwards of 1500 tons per annum. In the dressing-shop work 
was in progress on one of the press heads alluded to, ‘on 
cogging rolls, 42in. diameter and 184 tons finished weight ; 
on @ large double-helical pinion, 12 tons finished weight, and 
on a riveter cylinder hob of about 103 tons weight. 

In the heavy machinery shop of the gun works operations 
were progressing on shafting for battleships and armoured 
cruisers, including shafts for H.M.S. Irresistible and Cressy, 
and two propeller shafts 74ft. long, 18 tons each, for a foreign 
cruiser ; two other propeller shafts exactly similar are also on 
order. 

In the crucible department, besides work on miscellaneous 
ingots, the casting of an 18in. ingot of about two tons weight 
for punch and die steel was proceeding. The annual output 
of Firth’s crucible steel is from 5000 to 6000 tons, this being 
chiefly used for general engineering work in its varied 
| branches, and especially for turning tools, twist drills, 
reamers, punches, dies, hammers, axes, &c. Mining supplies 
| in the way of gearing, tools, &c., are a speciality, as are also 
| files, saws, and edge tools of all kinds. The firm, indeed, 

from their position and experience can turn out anything 
that may be required in the finest crucible steel, heavy or 
| light. Up to the year 1880, when crucible steel was still 
|used for heavy ordnance, shafting, cranks, tires, «c., 
single ingots were cast up to 30 tons in weight, and at the 
same time pieces were being turned out of every size from 
wire for needles up to tubes for the 110-ton gun. The ingot 
required for the pieces going to form the celebrated ‘‘ Wool- 
wich Infant’’ required about 1000 crucibles. A necessary 
and very special feature in the manufacture of modern 
ordnance of Siemens-Martin steel is the hardening process, 
and for this the firm have an oil hardening tank 75ft. deep 
and 15,000 gallons capacity, into which the tubes for the 
heavy guns are submerged, served by a 50-ton swing crane. 

Another notable speciality of the firm is the manufacture 
of armour-piercing and cast steel shell. At the works are 
seen shell from 6in. to 13}in. calibre, some of which are still 
practically undamaged after passing the firing test against 
compound armour. Shot and shell were, on the occasion of 
the visit, to be seen in all stages of manufacture, including 
armour-piercing shot, forged steel high-explosive shell, and 
cast steel shell of various sizes. 

Of the visits paid to the Clyde Steelworks of Messrs. 
Samuel Osborn and Co., and the Dannemora Steelworks of 
Messrs. Sabohm and Dieckstahl, we are compelled to reserve 
notice meantime. 

To all the members of the party alike the , visit 
to the cutlery works of Messrs. Joseph Rodgers and Sons 
proved most interesting. They were conducted through the 
| various cutlery departments, ivory cellars, and the handsome 
| show-rooms, in the latter of which many objects arrested 
| attention, including the celebrated ‘“ Norfolk’ knife con- 
| taining seventy-five blades, probably the most perfect, com- 

plicated, and costly example of cutlery manufacture ever 
| produced. Its length with the blades open is about 20in., 
| the handle of mother-of-pearl being elaborately carved with 
| hunting scenes. On the larger blades are hand etchings 
representing notable English residences, the designs for 
which are amongst the most perfect ever worked on steel. 
This knife was specially manufactured for the great 
Exhibition of 1851, and was last shown at Paris in 
1878, when it was awarded a gold medal; but it is 
now regarded as too valuable to risk injury in transport. 
Another interesting item is a knife commenced in the year 
1822, fitted with a blade for each year, and since then at the 
end of every five years additional blades have been added, 
the last time in 1895 bringing the total number equal to that 
date. In the show-rooms also were seen many interesting 
curiosities. For example, scissors 24in. in length were 
strikingly contrasted with microscopically minute specimens 
of scissors and razors, a dozen of which on one side of a 
jeweller’s balance fail to turn the beam against a half-grain 
weight. About 2000 hands are employed in the various 
departments of the central and subsidiary works, and some 
idea of the magnitude of the business done may be gathered 
from the fact that the weekly output of manufactured goods 
is equal to 60,000 table knives and forks, 3000 carving knives 
and forks, 18,000 spring knives, some 15,000 razors, and an 
equal number of scissors. 

When the several parties had returned to the Cutlers’ Hall, 
lunchéon was again partaken of at the invitation of the - 
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Reception Committee, and the afternoon was devoted to an 
excursion to Welbeck Abbey, the seat of the Duke of Port- 
jand, with its remarkable underground roadways and passages, 
and famous Portland collection of miniature paintings and 
manuscripts. In the evening Alderman Franklin, the Lord 
Mayor, and the Lady Mayoress held a reception in the 
Town Hall in honour of the visit of the Institution to 
Sheftield, for which about 1000 invitations had been issued. 
The whole of Friday was devoted to an excursion to Haddon 
Hall, that finest of old baronial mansions, which so largely 
jgures in history and romance, and to Chatsworth, the 
celebrated seat of the Duke of Devonshire, and repository of 
exquisite works of art and vertu. The outing was most 
thoroughly enjoyed, the visitors being charmed with the in- 
spection of Haddon Hall, and the beauties of Chatsworth 
House and gardens. Dimer was eaten at the Baslow 
Hydropathic, and here, as at other functions, toasts and 
yotes of thanks were proposed and honoured with spon- 
tancity and enthusiasm. The visitors returned to Scotland 
on Saturday forenoon greatly delighted with their visit to 


Sheffield. 








THE AMALGAMATED SOCIETY OF ENGINEERS. 





Tue publication of the annual report of the Amalgamated 
Society of Engineers has been anticipated by employers in 
the engineering trade with some curiosity, and by members of 
the above important organisation, which had to bear the 
brunt of the late disastrous dispute, with, no doubt, anxious 
misgivings as to the position in which the Society had emerged 
from the conflict. That the annual report, which has only 
been issued during the past week, should this year be later 
than usual in making its appearance is, under the circum- 
stances, scarcely surprising. The task of tabulating and 
balancing up the almost indcfinitely multifarious items of 
expenditure and income in connection with so prolonged and 
so widespread a struggle must have been enormous, and it 
would perhaps be too much to expect an absolutely accu- 
rate record cf all the outgoings involved in the strike, or of 
all the money raised in one way or another to carry on the 
contest. In fact, with regard to the amounte raised outside 
the Society’s ordinary sources of revenue, the report is some- 
what indefinite. The stated period to which the report is 
made up—the last meeting in December, 1897-—is, consider- 
ing the enormous outgoings of the Society at the time, 
also scarcely sufficiently exact ; whilst a further important 
consideration is that the report does not cover the whole 
period of the strike, as it was not until the last day in 
January, 1898, that work was resumed. There is consequently 
at least a further five weeks of the heaviest expenditure in 
connection with the strike which is not included in the 
report, whilst for the succeeding four months, and, in fact, 
up to the present time, the number of unemployed members 
on the books of the Society as the direct result of the strike, 
although steadily diminishing, has been very largely in excess 
of the average. 

These are considerations which must necessarily be taken 
into account in briefly summarising the statements con- 
tained in the annual report of the Amalgamated Society of 
Engineers that has now been sent out to the members, and 
until Mr. G. N. Barnes, the general secretary, issues the sup- 
plementary report which he promises, and which is to cover 
more completely the various financial operations connected 
with the strike, the present report can only be regarded as 
partially setting forth the position in which the Society has 
been placed as a direct result of the seven months’ struggle. 
Mr. Barnes, in his introductory address to the annual report, 


very truly remarks that the period passed under review had | 


been one of great stress and trial. The lock-out of last 
year would yet, however, have far-reaching  conse- 
quences, and he ventured to think that: already many 
illusions on both sides had been dispelled. The lessons 
derivable were clear and unmistakeable, and an immense 
impetus would be found to have been given to the widening 
out of industrial organisation and supervision. ‘ Already,” 
Mr. Barnes continues, ‘‘ and partly as a result of the lock-out, 
the federation of the unions has been brought within the 
sphere of practical discussion, and stimulus has been given to 
co-operative enterprise on its productive side, whereby the 
forces of trade unionism and co-operation are being brought 
together. In the larger sphere of collective supervision 
there can be doubt that the impression made on the public 
mind by the suffering, loss, and dislocation consequent upon 
the lock-out, will yet find due expression. True, the inter- 
vention of the Board of Trade last year was denounced by 
Sir Henry Howarth as an ‘impertinence,’ and by the Times 
newspaper as an ‘unnecessary interference,’ but reforms 
generally come this way. They are denounced by reactionary 
newspapers and by politicians, the latter often enough said to be 
men of science, until the public mind is familiarised there- 
with, and by others enlightened thereupon. For our part, 
we believe that the rights and duties of the community in 
this matter involve the sifting of and adjudicating upon the 
facts, and we believe that this principle is bound to be 
accepted here as soon as it is as well understood as in New 
Zealand.” 

Turning next to the items and figures in the report bearing 
directly on the operations of the Society during the year, Mr. 
Barnes, in the first place, points out that there had been a 
gross increase in membership of 12,105, and a net increase of 
4589, the difference being the number of deaths and ex- 
clusions; or, in other words, they started the year with 87,455 
members, and ended it with 91,444. With regard to the 
exclusions referred to by the general secretary, it may perhaps 
be interesting to mention that during the progress of the 
recent strike there were current rumours of very consider- 
able defections in the Oldham district, which, however, at 
the time were strenuously denied. In the annual report just 
issued, some confirmation of these rumours is afforded in the 
list of members given who up to the close of last year had 
been excluded for “‘ acting contrary to the Society’s interests,” 
which may be taken as meaning that they had practically 
seceded from the organisation. In this list the names of not 
less than 130 members are given who had been thus excluded 
in the Oldham and Hollinwood district, which practically 
embraces the centre, and it may be taken as almost certain 
that during the succeeding five weeks over which the struggle 
was protracted, there would be a very considerable increase 
in the number of members in the above district who from 
similar causes would be struck off the books. The figures relat- 
ing to financial operations, Mr. Barnes proceeds, had assumed 
colossal proportions for a workmen’s organisation, theincome 
forthe year amounting to £559,368, which, added toa balance 
of £305,882, from 1896, brought the total to £865,251, which 
was accounted for by an expenditure of £690,399, and a 





balance at the end of 1897 of £174,852. Included in the 
latter, however, was £20,000 excess of moneys borrowed over 
those lent, so that the total assets of the Society in December 
last amounted to about £154,000, exclusive of arrears. 
“This would come as a revelation to many who at the 
time in question were indulging in pessimistic twaddle 
about the effacement of the Society, and especially so to the 
journalistic Jeremiahs who augured from the capitula- 
tion of January last the utter rout and demoralisation of 
trade unionism as a force in industrial progress. They 
were then charged—and, singularly enough, many old friends, 
such as Professor Beesley, Frederick Harrison, and Morrison 
Davison, joired in the chorus—with having squandered in a 
single year the accumulations of forty-five years of patient 
industry, and at the same time invidious comparisons were 
drawn as between Newton and Allan, and those who were now 
to the best of their ability voicing the wants and aspirations 
of the Society’s members. In regard to these statements he 
need only remind the faint-hearted that the “ accumula- 
tions”’ in hand at this time last year were not of forty-five 
years, but that nearly one-half had accumulated since the 
beginning of the year 1896, and, further, that the “‘accumu- 
lations” in hand to-day were nearly equal to those of three 
yearsago, lock-out notwithstanding.” We may, however, here 
observe that some qualification is necessary with regard 
to this £154,000, which Mr. Barnes sets forth as the total 
assets of the Society at the close of the year, and point out 
that this sum includes £69,577 definitely set aside as a 
special superannuation reserve fund, so that the general and 
what is practically the really available fund of the organisa- 
tion amounted, roughly, at the close of the year to not more 
than £84,500, as against £254,156 the previous year, or a re- 
duction of about £170,000, and that it then stood before even 
the close of the strike at, in fact, the lowest figure the 
general fund has touched for the last twenty-six years; whilst 
a further comparison shows that the value per member of 
the Society at the close of last year, as given in the report, 
at £1 2s. 103d., is with one exception by far the lowest 
recorded since the formation of the Society in 1851, the only 
occasion when it fell below this figure being in 1852, imme- 
diately after the great lock-out. 

Dealing next with the details as to income, Mr. Barnes 
points out that they found that the contributions from 
members amounted to £448,936, or about 25 per cent. more 
than the highest previous total, whilst they had received 
£77,765 in voluntary contributions, a very large amount of 
which came from Germany, and a larger from the trade 
unions of this country. It should, however, be observed that 
a considerable amount came as voluntary contributions from 
their own branches, so that the contribations of their own 
members last year could not have fallen far short of half a 
million sterling. It should also be remembered that this was 
by no means a complete return of voluntary help rendered 
them in the late dispute, inasmuch as the Joint Committees 
in the various districts had considerable amounts sent to them. 
They would, however, issue a report later on, of a comprehen- 
sive character, in which they would show the whole of these 
voluntary contributions, as well as the disposition of the 
moneys so contributed. With regard to an item of £22,900, 
which figures in the report as the amount borrowed at the 
end of the year, Mr. Barnes, in reply to the natural inquiry 
which he admits might arise in the minds of readers as to the 
necessity for borrowing, refers to the fact of nearly half of 
their funds being locked up, and the difficulty of collect- 
ing the branch and other balances, and concentrating 
upon the lock-out areas. It was, he adds, the desire of the 
Executive to transfer the moneys of the Society to municipal 
stock and house property as much as possible, so that they 
might get therefrom the larger interest accruing, and at the 
same time assist those members who were desirous of doing 
so, to acquire possession of a house. They had investments 
of this character at the end of 1897 amounting to £77,296, as 
against £50,200 at the end of 1896, or an increase—spite of 
lock-out— of £27,096. These investments, it need scarcely be 
added, were made in the early part of the year, but for which 
they should have had no occasion to borrow. 

On the expenditure side, donation and contingent dis- 
bursements were, of course, the largest, amounting to 
£281,177 and £129,077 respectively. Nearly allied to these, 
however, came those under the heading of emergency fund 
and local levy grants, which amounted in the aggregate to 
£113,677, or althogether, under these four headings, a total of 
£523,932. Deducting £100,000, which in round figures might 
be said to represent normal expenditure, the remainder was 
cost consequent upon the lock-out. Sick benefit showed a 
slight decrease, from £44,667 to £42,407, due no doubt to the 
larger number of men compulsorily idle. The superannua- 
tion benefit payments, however, had increased from £63,747 
to £68,760. Funerals had cost £12,735, as against £12,799 
the previous year, and benevolent grants £2134, as against 
£2663. It was satisfactory to note the fact that there had 
not been the slightest intromission in regard to any of the 
benefits of a character other than those connected with the 
dispute, during which they always had clearly in mind the 
interests of their old members as well as those stricken down 
by sickness or exceptional misfortune. The amount ex- 
pended in the ways above enumerated reached a total of 
£654,728, the remainder of the expenditure being under the 
heading of management, and amounting to £35,670. 

““Such,”’ Mr. Barnes concludes, “ is, in brief, the record of 
the most momentous year in the Society's history. It has 
been a year in which your fidelity has been put to a severe 
test, and you have not been found wanting. We have 
suffered a severe reverse, it is true, and spent a great deal of 
money; but such reverse came in a justifiable and well- 
sustained effort to make the conditions of London life more 
tolerable for labour. We believe now, just as much as last 
year, in the justice of the claim made, and therefore we 
believe that the abridgment of the working day for which 
the Society struggled is not lost, but only deferred for a time. 
Finally, we are convinced that the cause of labour will be 
advanced by what has taken place. The need for combina- 
tion has been made more manifest; the essential solidarity 
of labour has been demonstrated; the line of progress more 
clearly defined, and, incidentally, the superiority of amalga- 
mation, as compared with sectionalism in the engineering 
trade, has been made so plain that he who runs may read ; 
for the Amalgamated Society of Engineers had to assume 
control and financial responsibility for the whole movement, 
and remains to-day intact, with the spirits of its members 
unbroken.” 








Or 208,975 tons of iron ore shipped from the island 
of Elba during 1897, 145,835 tons were for this country and 
59,942 tons for Germany. 





THE COAL STRIKE. 


THE action of the Provisional Committee has been to 
prompt the non-associated collieries to get a substantial 
advance in wages, and thus aid the strike fund. This, and 
the despatch of agents to all parts of the country, has been 
the work of the week. 

On Saturday the Cambrian Collieries conceded an additional 
advance of 10 per cent. to their men. This makes 20 per 
cént. additional advance on the scale in operation at that 
colliery, which is the scale of 1877, and 15 per cent. above the 
scale of 1879. The deputation which obtained this concession 
informed Mr, D. A. Thomas, M.P., that they intend pro- 
posing that the whole of the 20 per cent. shall be devoted to 
the central relief fund of the strikers. This will mean a 
contribution of £1000 to £1250 per week. 

Following this came the announcement of an advance of 
10 per cent. at Tynewydd Colliery, Treherbert, and at Aber- 
gavenny, an important Rhondda colliery, and also one of the 
non-associated. 

On Monday important meetings were held in Cardiff, the 
result of which is regarded as tending to materially increase 
the funds of the strikers, and thus conducing considerably to 
the prolongation of the dispute. Mr. Abraham, M.P., occu- 
pied the chair, and Mr. D. Morgan the vice-chair. The result 
of the roll call was to show that nearly 30,000 colliers were 
represented. 

It was reported that forty-nine collieries were working on 
324 per cent. over and above the standard of 1879, and that 
twenty-four were working on 224 per cent. only on the same 
standard, but that as regards the latter there would be an 
addition probably during the present week. It was suggested 
by several members that the necessary steps should be taken 
at all collieries where the advances had not been made to 
terminate contracts, Mr. D. Morgan intimating that ‘‘ some- 
thing strong should be done;” but, as it was shown that 
collieries differed materially in their arrangements the pro- 
position of the chairman was carried, that the Provisional 
Committee should investigate all cases where the advance 
had been refused, and take proceedings to deal with the same 
effectually. 

The next business was the amount of subscription sent by 
each colliery to the central fund, and the adoption of 
measures in relation thereto, the chairman commending the 
conduct of those, like the Cambrian men, ‘“‘ who had set such 
an example of practical aid in helping to fight for their 
rights.” The concluding discussion was in reference to the 
Workmen’s Compensation Act, and it was resolved that 
workmen be asked not to commit themselves respecting it 
until the meeting called for July 4th. 

An important meeting of the enginemen and stokers of the 
several collieries was held on Monday at Cardiff to decide 
upon their course of action. After a long discussion it was 
agreed to adjourn the meeting to the 30th inst., when the 
Monmouthshire and South Wales Society of enginemen and 
stokers will hold their gathering in Cardiff, and it was hoped 
that all the members would be well represented. 

Mr. Keir Hardie has addressed several meetings of colliers 
in Wales, and at one, held in Troedyrhiw on Saturday last, 
commented at length upon the situation, and spoke in the 
highest terms upon the conduct of the men throughout. In 
the course of his observations he censured ‘‘ Mabon” for the 
attitude taken in suggesting a compromise, and thought they, 
the colliers, were sufficiently powerful to be represented by a 
man who would strenuously contend for a 10 per cent. 
advance and no sliding scale. At another meeting he con- 
sidered that the leaders were responsible for continuing the 
strike. 

The latest feature in connection with the strike has been 
action taken by the Working Men’s Committee on Tuesday. 
The result of their deliberations was to send a deputation to 
London to wait upon Mr. Ritchie, appealing to him, it is 
understood, to intervene. The deputation saw Mr. Ritchie, 
and an early reply was promised. 

Amongst the strike contributions of the week, £50 has been 
received from Welshmen in South Africa; the London 
Society of Compositors, £100; Nottingham Labour Society, 
£1 12s.; Co-operative Wholesale Society employés, £1 13s. 6d.; 
Wheelwrights and Smiths, Nottingham, £1. The great mass 
of subscriptions sent in are small, and, with few exceptions, 
confined to Wales. 











THE SANITARY INSTITUTE. 





THE os programme of the sixteenth congress, to be 
held in Birmingham, from September 27th to October Ist, has now 
been issued. The president of the congress is Sir Joseph Fayrer, 
Bart., K.C.S.1., M.D., F.R.C.P., F.R.C.S., LL.D., Q.H.P., F.R.S. 
Dr. Christopher Childs, M.A., D.P.H., will deliver the lecture to 
the congress, and Dr. Alex. Hill, M.A., J.P., Master of Downing 
College and Vice-Chancellor of Cambridge University, will deliver 
the popular lecture. Excursions to places of interest in connection 
with sanitation will be arranged for those attending the congress. 
A conversazione will be given by the Right Hon. the Lord Mayor 
—Councillor C. G. Beale—and a garden party at the Botanica! 
Gardens, Edgbaston, will be given by members of the Sanitary 
Committee. 

It appears from the programme that over 300 authorities, in- 
cluding several County Councils, have already appointed delegates 
to the congress, and, as there are also over 2000 members and 
associates in the Institute, there will probably be a large attend- 
ance in addition to the local members of the congress. In con- 
nection with the congress, a health exhibition of apparatus and 
appliances relating to health and domestic use will be held as a 
practical illustration of the application and carrying out of the 
principlesand methods discussed at the meetings ; which not only 
serves this purpose but also an important one in diffusing sanitary 
knowledge among a large class who do not attend the other meet- 
ings of the congress. 

he congress will include three general addresses and lectures. 
Three sections meeting for two days each, dealing with (1) Sani- 
tary Science and Preventive Medicine, ided over by Alfred 
Hill, M.D., F.R.S. (Edin.), F.1.C., M.O.H., Birmingham ; 
(2) Engineering and Architecture, presided over by W. Henman, 
F.R.1.B.A.; (3) Physics, Chemistry, and Biology, presided over by 
G. Sims Woodhead, M.D., F.R.C.P., F.R.S. (Edin.).. Five 
special conferences :-—Municipal Representatives, presided over by 
Alderman W. Cook, Chairman of the Health Committee, Birming- 
ham City Council ; Medical Officers of Health, presided over by 
John C. MeVail, M.D., D.P.H., F.R.S, (Edin.) ; Municipal and 
County Engineers, presided over by T. de Courcy Meade, 
M. Inst. C.E.; Sanitary Inspectors, presided over by W. W. West, 
Chief Sanitary Inspector, Walthamstow ; Domestic Hygiene, pre- 
sided over by Mrs. C, G. Beale—the Lady Mayoress. i 

The local arrangements are in the hands of an influential Local 
Committee, presided over by the Right Hon. the Lord Mayor of 
Birmingham, with Professor A. Bostock Hill, M.D., D.P.H., W. 
Bayley Marshall, M. Inst. C.E., J.E. Willcox, Assoc. M, Inst. C.F., 
as honorary secretaries, 
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diagrams taken from a compound-condensing engine made by 


3 0 0 ‘ K I 4 O WwW A T T H A L L A - T E R N A ‘i O R Messrs. John Fowler and Co., with the same size gear when 
working light without any load. This shows the goog 

noer Sack a Eiki tl es eee eee ee cut off that is got by the gear, whether light or loaded, con. 

MESSRS. JOHN FOWLER AND CO., LIMITED, LEEDS, ENGINEERS densing or non-condensing. The automatic positive uae ts 


controlled by a vertical governor, which has given good 
results, and which we have referred to before upon former 
occasions. We illustrate below Marshall’s governor. These 
governors have been fitted to the steam alternators just 
recently completed for the Corporation Electricity Works 
Wakefield, by Messrs Fowler and Co. ; : 

On November 14th of last year trials were run with one of 
| the last plants put down for testing its efficiency; the con. 
sumption of water per kilowatt hour amounted to 33-4 lb., 
the net indicated horse-power being about 490, showing a 
combined efficiency of 82 per cent. On February 17th of 
this year a five-hours’ test was carried out by Mr. H. M. Sayers, 
the engineer and manager, upon one of the first plants of this 
| type put down. The results we now give as follows : 


| Steam in boilers, 150 lb. reduced down to steam chests 125 
| Total quantity of water fed into boilers .. .. 25,819 kilos.—56,024 Ib, 
| Total water condensed from separators on 


steam pipes and high-pressure chest .. .. 6786 Ib. 


Net water consumption .. .... .. .. 50,188 1b. 
GO ara ae ee 
| Voltage .. eA Se Vole ae” Kae Oak . 2000 
| Water, per kilowatt hour mee aks: ac 
@y ‘ | Coal, = kilowatt hour .. .. .. .. . 5°79 Ib. 
, (iil Hi ih = | Coal, bituminous nuts (Spanish).. .. .. .. 54 per-cent. fixed carbon 
‘ Mi) a | — nase a aaa _ . per cent. 
nth i) | SST Sslprss 2 ad he dk ee tee Sew pes 0°8 per cent. 
\ \ Mvaporation.,. 2... i: ++ ++ +6 vs es 6°62 Mb. per 1 Ib. coal 
\ | Boiler efficiency.. .. .. .. 2... .. .s 61°83 per cent. 


The whole plant ran perfectly cool, and free from any 
trouble from start to finish. : 
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arrangement, but the action of the valve gcar is precisely the 





2 ENE iG Pp J 
GENERATING PLANT AT MADRID. same; the governors, however, are driven by chain gear 
: ; instead of gearing as in our illustration. 
In our impressions for October 18th and December 27th, The cylinders are 20in. and 36in. by 21in. stroke, 156 revo- 


1895, we fully illustrated the generating plant at the Great | lutions, boiler pressure 125 lb., and are bolted upon very 
Northern Railway Company’s Electric Light Works, Hollo- | massive pillars, and connected together by a substantial 
way, made by Messrs. John Fowler and Co., and gave to our | casting, the exhaust steam passing over the top through an 
readers particulars of the last engine put down there by them | independent pipe from the high to the low-pressure cylinders. | 
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| MARSHALL’S GOVERNOR 
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| There are four 300-kilowatt Hall alternators, driven direct 
| by four 500-horse power vertical engines. Each of the alter- 
| nators is constructed to give its full output at a speed of 156 
| revolutions per minute, with a periodicity of 83 per second. 
| The field magnets of the alternators form the fly-wheel of the 
engine, and in two cases are placed between the high and low- 
pressure cylinders of the engines, the foundation plate of which 
is arranged to take the alternator armature, which is slot or 
polar wound. The other two alternators are driven from the 
| end of the engine shafts. The alternators have a very high 
insulating resistance, the coils being insulated with mica, and 
have resisted a piercing spark of 4000 volts, the ordinary 
working pressure being 2000. Both the field magnets which 
form the fly-wheel, and the armature which surrounds the 
same, are extremely massive in construction, and are con- 
sequently capable of withstanding severe strains and varia- 
tions of load which they are constantly put to. - . 

| It is customary to run these four plants in parallel on the 
| mains, and this they do perfectly satisfactorily without the 
intervention of spring couplings or any other device. It is 
found that with this particular type of alternator there is 
sufficient elasticity in the steam in the cylinders readily - 
: take up any of the electrical balancing necessary in paralle 
MARGHALL'S PISTON reaetia, The armatures are so constructed that er can 
. readily be opened out for cleaning and inspection, which is 
fitted with Marshall and Wigram’s positive Corliss gear. We | This arrangement prevents the cylinders from being pushed | accomplished by means of a screw rack and gear, which draws 
now have pleasure in showing the same arrangement applied | out of plumb, and makes a thoroughly substantial job. the armature apart on the planed face of the bed. The field 
to four sets of vertical engines of 500 indicated horse-power The cylinders are thoroughly steam jacketed, and are fitted | magnets which form the fly-wheel are built up of charcoal 
noi-condensing. The last two sets put down are exactly similar | with separate liners, the Corliss valves being fitted in the end | iron and have sixty-four poles. The armature core is also 
to our illustration, page 9, but the first two sets, which have | covers, thus giving the smallest possible clearance for steam. | built up of charcoal iron, but has only thirty-two armature 
been working nearly three years, have the dynamos coupled |The action of the valve gear can be best judged by the| coils. These are so constructed that in the event of one 
to the end of the crank shaft on the low-pressure side, and | indicator diagramswhich we give on page 9—one set was taken | being damaged it can be replaced by a new one in the space 
the details, of course, are somewhat altered to suit this | with about 600 indicated horse-power load. We also show | of a few minutes. 
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The arrangement of{theZgovernor is the outcome of con- | seen that the ‘governor springs are [preferably made in two 
iderable experience with an earlier form, and the experience | lengths with right and left-hand coils, and are fitted on the 
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position by screw pins, ,;which take the push of the top‘side 
of the springs when the’governor stalk or sleeve is lifted. The 
screw pins being secured in the top plate or crosshead by 
locknuts, this plate is fixed to the governor spindle and 
revolves with it. The top side of this plate receives the full 
power of the governor balls through friction rollers which are 
attached to the lever arms resting upon it, a steel plate being 
let in to reduce the friction to a minimum; by this arrange- 
ment the governor head is free to lift up or down by allowing 
the screw pins to pass through to suitable holes in the 
governor head. This governor has been adopted by Messrs. 
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Fowler for all their engines, and we may mention that the 
steam alternators recently made and fixed by them for the 
Wakefield Corporation Electricity Works are fitted with these 
governors. 

We also illustrate the piston. The principle is that the 
piston ring has a corrugated spring behind it, the corruga- 
tions being caused by internal bosses in and out of which the 
spring is wound, the effect of which is that the flat portion of 





gained, especially with engines when running in a parallel | outside of the vertical stalk which is attached to the governor 
for electric light work, has been satisfactory. It will be | head. 


On the underside of this head a plate is held in 


the spring bearing on the piston ring is always at a sustained, 
definite, and constant tension, thus causing the ring which it * 
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supports to keep the cylinder uniformly steam-tight. In 
addition to the spring just described spiral springs are 
arranged enclosed in hollow bosses of one of the rings, so as 
to bear firmly on the blank boss of the neighbouring ring, by 
means of which a spring bearing is obtained in both directions, 
viz., lengthways and across the barrel of the cylinder, each 
being independent of the other. This arrangement has been 
found in practice, we understand, to reduce greatly the friction 
of the rings upon the cylinder walls quite 50 per cent., and 
it also enables the extra vertical pressure upon the rings to 
be sustained without interfering with the free action of the 
rings to keep steam-tight. 








CITY OF WAKEFIELD ELECTRICITY WORKS. 


Tue Corporation Electricity Works at Calder Vale, which 
were formally opened on Wednesday, June 15th, for the 
public supply of electricity, have been laid down under the 
powers accorded to the Corporation by their Electric Light- 
ing Provisional Order, granted in the year 1894. Soon after 
this order had been confirmed by Parliament the Corpora- 
tion appointed Mr. Robert Hammond, M.I.E.E., of West- 
minster, as their consulting electrical engineer, and having 
had under consideration his report upon the prospects of 
electricity supply in the city, they decided to take steps to 
carry their powers into effect. Mr. Hammond was instructed 
to prepare plans and specification of the works, and in July, 
1895, tenders were invited. Eventually, the contracts were 
placed in the hands of Messrs. John Fowler and Co., Limited, 
Leeds, for the boilers, engines, alternators, and switch 
gear; the British Insulated Wire Company, Limited, of 
Prescot, for the underground mains; and the Brush Elec- 
trical Engineering Company, Limited, for the arc lamps. 
The buildings comprise boiler-house, engine-house, testing- 
roam, workshop, stores, and offices. The boiler-house con- 
tains two large Lancashire boilers, built by Messrs. Spurr, 
Inman, and Co., of Wakefield, each capable of evaporating 
7000 lb. of water per hour at 125 1b. pressure. They are fitted 
with mechanical stokers. In the engine-house there have been 
erected two slow-speed steam alternators, made by Messrs. 
John Fowler and Co., Limited, Leeds, each of 130 kilowatts 
—about 4000 8-candle power lamps—maximum capacity, 
while a further set of similar sized plant is now in the 
makers’ shops, and will be erected in due course. The 
engines are of the horizontal compound type, with the 
alternator built up on the fly-wheel. For the day load busi- 
ness a small set of high-speed Bellis-Fowler plant has been 
provided. By the aid of this plant the larger plant can be 
shut down during the period when the demand for electricity 
is small. The workshop is equipped with the tools necessary 
for handling repairs to the machinery. 

All the switching apparatus has been fixed in a switch 
gallery in the engine-house, the main board being designed 
on the Lowrie Hall system of plug switches, The switch- 
board is divided into three parts, the centre portion dealing 
with the synchronising instruments, the left-hand portion 
with the distributing circuits, and the right-hand with the 
alternators. The signalling apparatus for communicating to 
the engine drivers from the switch-room is controlled electric- 
ally. The apparatus consists of two cast iron boxes with 
ground-glass fronts arranged in separate compartments, each 
divided off from one another, and each being fitted with a lamp 
behind the ground glass. One of the boxes has its divisions 
marked with the numbers of the engine, the numbers being 
painted on the ground-glass referred to; the other box has the 
driver’s instructions painted on the ground glass, one word 
for each division, viz., “fast,” ‘‘slow,” “right,” ‘ stop.” 
When the signal is desired to be given an electric bell is 
sounded, the attendant closes a switch beionging to the par- 
ticular engine for which the signal is intended ; this lights 
up the lamp immediately over the switch, and also the lamp 
in the particular compartment of the indicator whose glass 
front bears the engine number. He also closes the switch 
belonging to the particular word of instructions in the other 
box, and the lamp lights up in the same manner. The 
driver in the engine-room has therefore two illuminated 
signals, the one giving him the number of the engine which 
he is to operate, and the other instructing him to go either 
fast,” “slow.” or to “stop.” A testing-room is fitted 
with all the necessary instruments. 

The distribution of electrical energy to all parts of the city 
is effected from one central point at the top of Westgate, 
where a large underground chamber has been built. Three 
high-pressure trunk mains connect this chamber with the 
generating works, and are here connected to the three large 
transformers, which reduce the pressure from 2000 to 200 
volts for distribution to the surrounding streets. Branch 
high-tension mains are also taken from this sub-station to a 
few outlying transformers. The Ings-road Schools and the 
County Buildings have already been dealt with in this way, 
and it is proposed to adopt a similar method for the St. 
John’s district. The mains throughout for both high and 
low-pressure are of the concentric pattern, with paper insula- 
tion between the conductors, The high-pressure mains are 
everywhere drawn into stonewhere culverts, but the low- 
pressure are lead covered and armoured with steel tapes and 
laid directly in the ground. Spare ways have been provided 
in the culverts to permit of the drawing in of additional 
high-pressure mains in the future without disturbing the 
surface of the pavements. A special telephone wire connects 
the works to the Westgate sub-station. 

The total capital expenditure to date is £25,000, and the 
tradesmen express themselves in terms of high appreciation 
of the newilluminant. A beginning is shortly to be made with 
public lighting by means of nine arc lights. The works are 
constructed in conjunction with a dust destructor, erected 
by Messrs. Manlove, Alliott, and Co., Limited, so that the 
steam for the day service will cost nothing. 











THE MANUFACTURE OF BIcycLE FRAMES.—A new means of 
making the joints of bicycle frames without brazing is being ex- 
ploited by the Metal Tube Jointing Company, Limited, of 11 and 
12, Walbrook, London, E.C. It consists, briefly, in forming a 
roughened surface on the inside of the female part of the joint 
by means of a kind of milling tool, and then expanding the end 
of the tube to be inserted by means of special machinery, so that 
the sharp edges on the female part are embedded in the outer 
surface of the tube, somewhat after the manner of the system of 
the so-called hydraulic welding, of which so much has recently 
been heard. The jointing is effected by special machines having 
expanding rollers, and the whole of the joints of a bicycle frame 
can be made in a short space of time. An advantage claimed for 
this system of manufacture is that the outlay for plant is com- 
paratively light, bringing it within the reach of small makers, 


FOUR DAYS’ TESTS ON A SULZER TRIPLE 
STEAM PUMPING ENGINE. 
Summary by Bryan DOoNKIN, M,.I.C.E. 


Tue following interesting set of tests made by Professor 
Stodola, of Zurich, on a new engine driving a pump direct, 
has lately been published in Germany. The water is 
taken from the Lake of Constance, and pumped to 
supply the town of St. Gallen, in Switzerland. 

It will be seen that the results are very economical, 
and that a superheater and economiser are provided. 
The steam, at 150 1b., was dried but not superheated. The 
pounds of steam used per indicated horse-power per hour 
varied from 11} Ib. to 12 1b. at full speed, and only 12} lb. at 
half speed. The heat efficiency of the Cornish boiler 
was 81 to 82 per cent. 
carefully analysed. The indicated horse-power varied at 


full speed from 201 to 207, and at half speed it was 101. | with two cranks ; 
All the | jacketted. 


The water was pumped about 1115ft. high. 





Dates of trial, 1897 st 
Duration of trial, hours 
Speed of engine 
Kind of grate. SMa ke a See 
Steam in steam pipe... .. .. .. 
| Gases before entering superheatcr 
zm . Gases before entering economiser 
Temperatures, deg. Fah. Gases after leaving scememiniar sl. ae 
| Feed-water befure entering economiser 


Chimney draught, inches of water 


Consumption of steam used by jets of the Kiidlitz grate, bs. ‘per hour - 4) per cent. of feed-water 


Ashes and clinkers in per cent. of gas coke burnt 


Thermal units per square foot heating surface p. m. transmitted through boiler plates only ie 


Water evaporated, pounds of water per pound of coke ‘gross evaporation) 
Water evaporated, pounds of water per pound of coke from and at 
ke ee ee ee a eee 

Pounds of gas coke burnt per square foot grate perhour .. .. .. .. 
Pounds of water evaporated per square foot of beating surface per hour. 
Heating value of the coke in thermal units per pound . = 


(Combined heat efficiency of steam boiler and ec momiser, or per cent. of heat value in fuel 


utilised in heating and evaporating water 
Loss by chimney, per cent. .. 
vi losses and unaccounted 


for, per cent. xe 
Total, per cent. .. 
Heat efficiency of the steam bviler only, per cent. 
Heat efficiency of the economiser only, per cent 
Foot-pounds of water pumped per pound of coke .. .. .. . 
Foot-pounds of water pumped per | British thermal unit in coke 


Analysis of gas at end of Cornish tube after one run, per cent. by vol. 


Analysis cf gas at damper end of boiler, per cont. by vol. 


Per cent. air in excess at end of boiler tube 


Per cent. air in excess at damper, about (showing considerable leakage of 


work, &c.).. 





Sulzer Triple Steam Engine Results, 





Dates of trial, 1897 
Revolutions per minute we Thiee nk) Lea) ae ada 
Indicated power developed by engine, indicated horse-power 
Indicated power absorbed by pump, indicated horse-power 


Difference, indicated horse-power .. 


Ratio of pump horse-power to indicated horse-power of engine, or mechanical efficiency of engine 


and pump, per cent. 


Volumetric etficiency of the pumps (assumed), water not measured, percent. .. .. . : 


Pounds of steam used per indicated horse-power per hour .. 
Thermal units per indicated horse-power per minute Sa 
Pounds of gas coke burnt per pump horse-power per hour .. 
Thermal etticiency of engine, percent... .. .. .. .-. 
Vacuum in the condenser, inches .. .. 


Dryness fraction of steam at beginning of expansion, high-pressure cylinder, per cent. .. 
Dryness fraction of steam at beginning of expansion, intermediate cylinder, per cent. 


Dryness fraction of steam at beginning of expansion, low-pressure cylinder, per cent. 


(These do not always add up to 100 per ceat.) 


Steam condensed in steam jackets of cylinders J 


in per cent. of total consumption of steam Intermediate cylinder 


Low-pressure cylinder 


Total, per cent. 


The gases of combustion were | 


Feed-water after passing through economiser ae we 
Steam pressure by gauge, pounds per square inch, ind corresponding temperature, Fah. 


212 deg. Fah... 


‘06s 
oO. 
CO 
CO 

lo 


co 


High-pressure cylinder .. 


chief results will be found in the following table. In th 
original papers full particulars are given, with drawin 7 
and indicator diagrams from all steam cylinders, onl 
alsopump. The quantity of water pumped, however 
was not measured. : 
The dimensions of the steam engine were :—Diametey 
of high-pressure cylinder, 14,%in.; diameter cf inter. 





mediate cylinder, 23%in.; diameter of low-pressure 
cylinder, 34,%in.; stroke, 393in.; 64in. diameter watery 
pump at end of low-pressure cylinder, tandem same speed 
and stroke as pistons. 

The boiler was of the Cornish type, set in brickwork 
and economiser ; gas coke as fuel, hand-stoking, chimney 
draught. The boiler was 29ft. long by 5ft. lin. diameter 
giving 753 square feet heating surface; economiser. 
645 square feet heating surface ; superheater, ditto, 

The engine was of the horizontal condensing type 
the cylinders and covers were steam 


Boiler Results. 


26th March 27th March | 28th March | 29th March 
/ 8 5 | 94 74 


6 a j 
Ordinary | Half-speed | Ordinary | Ordinary 


Ordinary Ordinary | Ordinary Kiidlitz 
7 363 868 861 
440 358 444 _ 
382 841 384 394 
170 158 179 181 
at oe 47 48 47 47 
Es. me 131 129 126 134 
fib. 145 151 149 | 150 
(deg. 363 366 365 366 
a 1 1 3 
ge ve s ) 
aa = sad 106 
10'1 6's 8°1 8's 
58°5 33 1 610 617 
9°43 9°28 0°17 5°78 
11°49 11°31 11°31 TOs 
18°36 12°25 18°36 18°36 
14°1 12 14°8 23°46 
8°21 i°sl 8°33 3°26 
12,692 12,206 12,305 O41 
86°91 88°14 §7°06 
4°91 4°56 5°70 
S°18 7°30 7°24 
100°00 100-00 100°00 
80°78 82°02 81°25 - 
6-138 6°12 5°81 -- 
1,209,376 1,069,943 1,149,662 722,476 
95 87 93 +2 
14°2 13°7 16°7 17'4 
ol 70 3°5 14 
0 0 0 Traces 
a has) ors 
_ — 14°l 13-1 
_- —_ 0-0 ou 
‘ ee 40 Ww 20 7 
air through brick 
a ee ee _ — 200 200 





26th March 27th March 23th March | 29th March 

















| 
th 30°6 B= Pes 
| 60°44 { holf-speed J 60°13 60°14 
re 207 101 205 | 201 
| 168 83°6 166°9 =| 167°2 
| 89 17°4 sor | 83-8 
ol 80°9 82°7 8i-l £3°0 
i | 95 95 05 95 
| 4152 12°72 12-0 16 
| 2 233 220 | 212 
1°58 1°78 en |) ls 
16°04 14°44 15°68 | 
; 2543 26 258 | 
j 77 65 77 3 
i 25 83 26 25 
J 92 86 91 92 
\ 8 13 0 8 
f| 85 74 Th 86 
t} 13 23 23 13 
| 4°88 10°54 3°67 4°38 
tan 6°59 3°34 oso | 6°34 
-+| 4°51 0°91 24 4°63 
| 15°43 14°79 12-96 15°35 





Clearance, high-pressure cylinder, 5} per cent ; intermediate cylinder, 5 per cent.; low-pressure cylinder, 6 per cent. 


Ratio of high-pressure cylinder to intermediate cy!inder = 
Ratio of intermediate cylinder to low-pressure cylinder 
The feed-water was also measured with steam engine running empty at 60} revolutions per minute. 
pump (but without water). Steam per i.dicated horse-power per hour = 18 Ib. 


2°91 
= 2°18 


cut-off 1/6 
about. 
Indicated 


j 


“gedit = 88, including friction 





COLT’S NEW MACHINE GUN. 


THE Colt’s Fire-arms Company has, we learn from our American 
correspondent, brought out a new automatic machine gun, which 
can be mounted on a fixed stand or a field carriage, or carried in a 
long holster by cavalry, or mounted on a police patrol wagon. The 
gun weighs 401b., the tripod stand 541b, For naval service, the 
weight of a gun mounted on a wheeled carriage with ammunition, 
&c., is 2301b., this design being intended for the use of landing 
parties, The gun consistsof a heavy barrel attached toa casing which 
contains all the operating mechanism. Towards the muzzle end is 
a small vent, opening into the barrel, through which the confined 
gas from the explosion of the powder attempts to escape after the 
projectile has received its maximum velocity. In so doing the 
pressure acts upon a small piston which throws an operating lever, 
causing in turn suitable mechanism to eject the empty shell and 
place a new cartridge. Springs return the gas lever, which forces 
the cartridge into the barrel, closes and locks the breech block, and 
cocks the hammer ready to be fired again. If the gun is empty, 
as in starting, the gas lever is first thrown by hand. When once 
started, however, the action is entirely automatic, and the gun 
may be fired singly by pulling the trigger once or continuously by 
holding the trigger. In the latter case, between 400 and 500 shots 
can be fired per minute. The handle and trigger are similar to 
those of a revolver, but there is no guard below the trigger. The 
cartridges are mounted upon a canvas belt which is coiled up in a 
box hanging at the side of the gun, so that any movement of the 
barrel in aiming will not affect the feeding mechanism. The boxes 
are made in three sizes, containing 100, 250, and 500 cartridges 
respectively. The gun can be constructed for any kind of rifle 
ammunition, the standard calibre for the United States navy being 
6 mm. or 0°236in. Three other standard calibres are also made, 
0°7 mm., 0°765 mm. and 0°8 mm. In all cases smokeless powder 
is required to prevent clogging, and the collection of residue in the 
barrel is prevented by constructing the hammer to act as a piston for 
an air pump, which forces a jet of air through the barrel after the 
empty shell has been ejected. Nickel-jacketed bullets are used, to 
give the greatest possible penetration, and these give an effective 
range varying from 1960ft. to 2500ft. and a penetration of 48in, to 








60in. of pine, according to the calibre. To avoid accidents when a 
loaded cartridge is left in the barrel, a safety lock is provided, 





which prevents the hammer from striking the firing pin. e 


working parts are few, simple, and strong, and are so designed 
that the main spring, firing pin, and other parts where there is any 
possibility of derangement can all be easily and rapidly removed 
from the rear of the gun without loosening a single screw. The 
barrel is made unusually heavy, to give weight, prevent injury, and 
obviate the necessity of using the usual water jacket. 








New County Surveyor FoR MuippLesex.—Mr. Henry T. 
Wakelam, A.M. Inst. C.E., M.S.A., at present county surveyor of 
Hereford, has been appointed to a similar position by the 
Middlesex County Council, in place of Mr. Pownall, who is 
retiring from the service. The salary of the new county surveyor 
has been fixed at £700 a year, rising by annual increments to a 
maximum of £850, The question of paying Mr. Wakelam, in the 
case of the preparation of plans of new buildings and bridges, 2 
commission of 24 per cent. where the contract price exceeds £1000, 
was recommended by the Highways Committee of the County 
Council, but the latter has referred the matter back to the 
Committee, 


STEAM GENERATION FROM ReEFUSE.—Two or three months ago 
the St. Pancras—London--Vestry were informed by the Electricity 
and Public Lighting Committee that the production of 437 electrical 
units had been traced as being due to the utilisation of the waste 
steam available at the refuse destructor, and it was suggested that 
in this direction the destructor might eventually become a source 
of profit to the parish. With this object in view the Vestry 
instructed Mr. Sydney F. Baynes, the chief electrical engineer, to 
make a series of tests as to the possibility of using the steam in 
connection with the generation of electricity. Since then a number 
of tests have been carried out, but in consequence of the 
irregularity in the supply of steam it has been found impossible 
to rs | upon it for generating purposes, and hence the experiments 
have to be abandoned. A possible explanation of the lack of 
a constant supply of steam may be found in the fact that in two 

arts of the parish the collection and disposal of the refuse are 

ing carried out by contract, and in this manner several of the 
cells are deprived of fuel and cannot be worked. It is therefore 
probable that on the expiration of the contract in question the 
interesting tests inaugurated by the chief electrical engineer will 
be resumed, 
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RAILWAY MATTERS. 


Lieut.-CoLonEL J. L. Witkinson, of the Engineer and 
Railway Volunteer Staff Corps, and general manager of the Great 
Western Railway, has been Lares a member of the Army 
Railway Council, in place of Lieut.-Colonel Sir Charles Scotter, 
resigned, Captain Girouard, director of the Soudan Railways, 
has been appointed to replace Mr, F, E. Robertson as president of 
the Egyptian Railways Administration, 


Russian enterprise in the Far East is manifesting 
itself in connection with the new railway projects. The Tsung-li- 
Yamen having authorised the construction of a railway fifteen 
miles in length to the coalfields west of Pekin, and granted two 
million five hundred thousand taels for the purpose, M. Pavloff is 
urging the Chinese officials to employ Russian engineers, instead 
of Mr. Kinder’s staff, to make the survey. 


An analysis of the main features of the working of the 
Madras Railway during the last ten half-years shows that the 
mileage open to traffic has during that period remained unaltered. 
Indeed, for the last quarter of a century, during which the mileage 
of railways in India has risen from 7000 to 21,000, this company has 
only inereased its length by 15 miles, at the same time decreasing 
it by 30, thus, according to Indian Engineering, making a net 
decrease of 15 miles, 


A tramway is at work in Denver, Colorado, which pos- 
sessesa feature of novelty in passenger transport. ‘The line isabouta 
mileinlength, and hasa gradientaveraging about 34 per cent, Horses 
are employed to supply the tractive force on the up journey, and 
gravity supplies the means for returning the cars and passengers, 
the Lorse riding on the platform, The company owns one car and 
tive horses, and the daily mileage is about forty. The horse is 
able to draw the car up the grade at an average speed of about 24 
miles per hour, and the car descends by gravity at a rate of about 
15 miles per hour. 


Ir is stated on good authority in Pekin that a hitch 
has occurred in the negotiations regarding the Pekin-Hankau 
Railway, owing to the Chinese refusing to agree to the Belgian 
demands. This item of news is of interest to this country, because 
the Russians at present possess the only outlet to the Shenyi 
mineral] district, by blocking which og | would be able to discount 
the value of recent concessions, The French minister is to arbi- 
trate in case of disputes. The line is about 900 miles long, and 
connects the capital with the great commercial centre of 
Hankau, on the T'ang-tse-Kiang, passing through Chi-li, Ho-nau, 
and Hu-pei. 


Last Friday the first part of the Government inspection 
of the Great Central Railway works took place. The section 
visited was at the southern end, between the junction with the 
Metropolitan Railway outside Quainton-road Station and Finmere 
Station—some six miles in all. Colonel Addison was the inspecting 
officer. To meet him and conduct him over this piece of line the 
locomotive superintendent of the Great Central Railway, with 
several other officials, had come from Sheffield with three of the 
newest Great Central engines, and some saloon carriages, these 
being the first to run through. The running was found to be 
surprisingly smooth for a new road, The inspection sed off 
satisfactorily, the two stations examined—those of Calvert and 
Finmere—being almost complete. 


Tue derailment which occurred some time ago on the 
London and South-Western Railway near Tavistock prompted the 


suggestion by Lieut.-Colonel Yorke—who reported on the accident | 


--that 82]b, rails were not strong enough for heavy passenger 
traffic at more than 40 miles an hour. Commenting on the report, 
our American contemporary the Railroad (azette, says the Empire 
State express of the New York Central, running most of the way 
at 60 miles an hour, and in many places at 70 miles or faster, runs 
every day on rails weighing only 8b Ib, to the yard, and formerly 
ran at the same speed on rails weighing only 65lb. to the yard. 
The engines of this train have about 20 tons—40,000 lb.—on each 
mir of driving wheels, the driving wheel base being 8ft. 6in. 
Similar conditions are to be found on other large roads. But, as 
everyone knows, the sleepers in American track are very much closer 
together than in England, generally 24in. or less, centre to centre. 


THE proposal to establish a working arrangement, 
oe practically to amalgamation, between the South-Eastern 
and London, Chatham, and Dover Railway Companies is said to 
have been received with so much favour by the respective boards 
that a Joint Committee, com of three directors from each 
company, is now a weekly to settle all the details prior to 
an application being made for parliamentary powers to sanction 
the agreement. The scheme has often been suggested, and its 
early realisation has been rendered possible by the better under- 
standing which has latterly been arrived at in the conduct of the 
two undertakings. Both rds have come to the conclusion that 
there is a wasteful expenditure which nothing can arrest short of 
a working arrangement in relation to all branches of traffic on the 
two systems. It is therefore proposed that next session a Bill 
shall be introduced providing for the constitution of an Executive 
Committee, which shall have absolute control over both railways, 
the affairs of the companies being directed by one staff from a 
common centre, and it is calculated that at least £100,000 per 
annum will be saved as the first result of the new arrangement. 
We understand that there will be no attempt made to mix the 
two capital accounts. 


Tue Committee appointed by the Board of Trade to 
inquire into the subject of train communication between railway 
passengers and the guards and drivers have reported to the 
department as follows :—(1) That of the methods of communica- 
tion at present adopted the outside cord system should be con- 
demned as inefficient, while the systems in which the cord or wire 
is inside the carriages cannot be regarded as satisfactory ; the 
principal electrical systems and the communication by means of 
the brake may, however, be held to be efficient ; (2) that no one 
of the electrical systems so far excels the others as to enable the 
Committee to recommend it for general adoption, although they 
prefer the system of communication which has been experimentally 
used by the Great Eastern Railway Company ; (3) that the law 
should be extended so as to require the provision on all trains of 
an efficient means of communication between passengers and the 
servants in charge of the trains, which should also be used as a 
means of communication between the guards and the driver. The 
following are the conditions which, in the opinion of the Com- 
mittee, a method of communication should fulfil:—(1) It should 
be one which would lend itself readily to the interchange of 
carriages between different railways; (2) it should be easily 
applicable, and should communicate directly with the driver as well 
as with the guards, whilst the means by which it is actuated by 
the passenger should be in a conspicuous position, either in the 
centre or at both ends of the compartment, without affording too 
great a ba sagt to passengers to tamper with it ; (3) it should 
be reasonably cheap as to both initial cost and maintenance ; (4) it 
should afford an indication outside the carriage of the compart- 
ment from which the communication has been made, and a 
passenger should not be able to replace the means by which the 
alarm is given; (5) it should not entail the use of additional 
couplings to those already existing—namely, the screw coupling, 
the side chains, the automatic brake, and the heating apparatus 
—where in use ; and (6) it should be capable of being used as a 
means of communication between the driver and the guards of a 
train as well as between the passenger and the driver and guards. 
The signatories to the report are Sir Thomas Blomefield, chairman, 
Sir William Birt, Sir Douglas Fox, Major-General Hutchinson, and 
Mr. Gerald Loder, M.P, 





NOTES AND MEMORANDA. 


THe North German Lloyd steamer, Kaiser Wilhelm 
der Grosse, on her last westward trip made an average of 22°07 
knots, her days’ runs being 453, 560, 560, 560, 554, and 443 knots. 


Tue direct measurement of a quantity of electricity in 
electro-magnetic units and its application to the construction of a 
current meter formed the subject of a paper recently read by 
M. R. Blondlot, of Paris. A coil in the form of a ring is hung on 
a vertical axis inside a long horizontal bobbin, the same current 
passing round both coils, The product of the intensity of the 
current into the time of oscillation—that is, the quantity of elec- 
tricity which traverses any given section of wire during one swing, 
is a constant quantity, depending only on the construction of the 
two bobbins. By the application of a device for counting the 
vibrations of the small coil, a practical coulombmeter is obtained, 
a works equally well with continuous and alternating cur- 
rents, 


AT a recent meeting of the Royal Dublin Society, Dr. 
F, T, Trouton, F.R.S., communicated a method of measuring the 
surface tension of liquids which dapends on the rate at which a 
column of liquid fills or empties itself out of a tube of fine bore. 
The tube is placed horizontally and has one end bent downwards 
into a vessel of the liquid. By altering the level of the liquid it 
can be either arranged to measure the rate the tube fills, in which 
case the capillary forces draw the liquid up, or the rate of emptying, 
the capillary forces retarding. Were the flow viscous the distance 
traversed would be proportional to the square root of the time. 
This was shown to be approximately true. Experiments were 
described using an inclined tube with a wide bent-down portion 
attached to the lower end. The rate of emptying could be made 
constant by making the height of the liquid in the wide part equal 
to the capillary elevation in the fine tube. Experiments were 
also described made with liquids such as soap solution, where 
surface tension varies with time. 


A VALUABLE circular—No. 18—dealing with the physics 
of timber has just been issued by Professor B, E. Fernow, Chief 
of the Division of Forestry of the United States Department of 
Agriculture. The paper is given exceptional importance by the 
development of a formula worked out by Mr. 8. T. Neely, showing 
how the strength of beams can be determined from the compression 
strength. In testing timber to obtain its various coefficients of 
strength, the test which is at once the simplest, most expedient, 
satisfactory, and trustworthy is the ‘‘ compression endwise test,” 
which is made by crushing a specimen parallel] to the fibres. All 
other tests are either mechanically less easily performed, or else, 
as in the case of cross-bending, the stresses are complex, and the 
unit coefficient can be expressed only by depending upon a doubt- 
ful theoretical formula. It is, therefore, of great practical value 
to have a relation between the cross-bending strength—the most 
important coefficient for the engineer—and the compression 
strength, and this is what Mr. Neely has found. His discovery is 
expressed in the following conclusion :—‘‘ The strength of beams 
at elastic limit is equal to the strength of the material in com- 
pression, and the strength of beams at rupture can be directly 
calculated from the compression strength ; the relation of com- 
pression strength to the breaking load of a beam is capable of 
mathematical expression.” This enunciation, says .Vature, is of fag- 
reaching importance, and a comparison if calculated with observed 
results given in the circular is convincing as to the efficiency of the 
formula. It is to be hoped that other and similarly successful 
scientific investigations into the physics of timber wil] be made in 
the United States Division of Forestry. 


Ar a meeting of the Aéronautical Society, held on 
Friday last at the Society of Arts, under.the presidency of Lord 
Mountmorres, Mr. G. L. O. Davidson read a paper on the subject 
of mechanical flight, entitled ‘‘The Flying Machine of the 
Future.” He asserted that a machine made by man would fly, as 
do birds, if so constructed as to comply with the laws of nature 
with which birds complied. He did not suggest that the inter- 
mittent or reciprocal movements of birds’ wings must be imitated, 
but he pointed out that no bird or flying creature had any motion, 
reciprocal or other, by which it attempted to screw itself hori- 
zontally through the air, as a fish screwed itself through water 
with its tail, and submitted that it was absolutely at variance with 
the laws of nature to employ as a substitute for the reciprocal 
action of birds’ wings a screw propeller designed to push a 
structure horizontally through the air. That had been the general 
line of experiment during the last few years, but he was convinced 
that no more practical results would be obtained by aérodromes 
driven through the air by propellers than were now attained by 
balloons. He proceeded to give a general idea of the nature of 
the air-car designed by himself. He did not profess to be the first 
to think of raising a structure in the air by rotary lifters or of 
designing a machine to glide forward through the air, but he 
believed he was the first to attempt to combine the two and to 
add an automatic method of retaining equilibrium. His machine 
had two sets of atrocurves. The rotary ones, inside the fixed out- 
spread ones, were forced through the air at an angle upwards by 
energy applied direct from the engines, thus giving a vertical lift, 
while the fixed ones afforded support in gliding forward. By 
experiment he had been able to find a lifter of a satisfactory 
shape, such that it could lift, even when of so small a diameter as 
4ft., a weight greater than that of the structure required to con- 
tain it and the d¥iving engines. 


At a meeting of the Physical Society, held on Friday 
last, Professor Carus-Wilson exhibited an apparatus to illustrate 
the action of two electric motors, coupled in such a way as to 
admit of their rotating at different speeds. The two shafts are 
placed in line, and each is fitted with a bevel wheel, gearing into 
an intermediate wheel. The axis of the intermediate wheel is at 
right angles to the line of the motor shafts, and is free to rotate 
in a plane at right angles to that line. The motors can be made 
to rotate at different speeds by altering the strength of the 
magnets of either or both. The motion of the intermediate wheel 
depends upon the difference of the two speeds, or upon their 
mean, according to their relative directions of rotation. A simple 
graphic construction enables the action to be predetermined for 
any given load on the intermediate wheel. Calling the two motors 
A and B, and the intermediate wheel C, lines can be drawn on a 
base of current, to represent the speeds and the torques for each 
motor. If the motions of A and B are in the same direction, the 
load or torque is the same on each, and of similar sign. Hence, 
as the load on the wheel C is increased, the speeds of A and B 
tend to become equal—if A had been running faster than B—and 
for a certain load on C, the speeds of A and B will be equal. If 
the load on C is further increased, B will run faster than A ; also, 
there will be a certain value for the load on C, at which the motion 
of A will reverse. A further increase of the load on C will bring 
C to rest, A and B then rotating at equal speeds in opposite direc- 
tions. When the load on C is nothing, let the motors rotate in 
opposite directions, A running faster than B. The motion of C 
now depends upon the difference of speeds of A and B. When a 
load is put on C the motion of A is retarded, while that of B is 
assisted ; hence B takes less current and A takes more. The 
torques on the two motors, due to the load on C, are now of equal 
amount, but of opposite sign. As the load on C is increased the 
speed of A is reduced and that of B increased, until the two are 
equal and C comes to rest. B is now acting as a generator, and 
sending current into A. If the load on C is simply that due to 
friction, the process cannot be carried further ; but if the load on 
C is reversed, the speed of B oecomes greater than that of A, and 
the motion of C is reversed. In the steering gear, designed by the 
Union Electricitiits Gesellschaft, the intermediate wheel is made 
to actuate a rudder, by differential action. The motion is reversed 
by making the speed of one motor greater or lees than that of the 
other, 





MISCELLANEA. 


A F1rE broke out during Monday night at the mill- 
wright’s shop in Portsmouth Dockyard. The police were engaged 
for two hours in extinguishing the flames, which they prevented 
from reaching the saw-mills below the shop, where much timber 
was stored. Though less damage was done than might have been 
expected, some valuable machinery was destroyed. 


Accorb1nG to Mr. Vice-Consul Tonietti’s report on the 
trade and commerce of the island of Elba for 1897, the iron ore 
mines have been leased for twenty years, which may be extended 
for another five, to a young and distinguished Elban, the Chevalier 
Ugo Ubaldo Tonietti, for a royalty of 7 lire 25 c. per ton of ore 
exported to foreign countries, and only 50 c. per ton of ore con- 
sumed in the country. The adnan of the royalty does not 
appear to inconvenience the lessee in his foreign sales, judging 
from the energy with which he is working the mines and pushing 
the sales abroad, especially in England and Germany, to meet 
whose demands he has constructed the latest means of transport 
and machines for washing the ore, and he is doubling the facilities 
for shipping. 

THE Committee of the Scientific Societies of Glasgow, 
formed for the purpose of organising a fitting reception for the 
British Association when it visits Glasgow in 1901—the year of 
the projected International Exhibition and the opening year of the 
twentieth century—has resolved to prepare elaborate hand-books 
relating to Glasgow and the Clyde Valley, and dealing with such 
subject8 as archwology, geology, natural history, and engineering 
and shipbuilding industries. The preparation of each hand-book 
will rest with a Special Committee, that on engineering and ship- 
building having as its convener Mr. Robert Caird, of Messrs, 
Caird and Co., Greenock. The guarantee fund for the Exhibition 
has now reached close on £400,000, and special efforts for the first 
time are about to be made to increase the total amount to at 
least £500,000. 

WE are informed by the High Commissioner for Canada 
that the official returns of the external trade of Canada for the 
ten months ended April 30th last have just been issued. The 
total trade amounted to 244,501,000 dols. as compared with 
204,435,0C0 dols., in 1897, an increase of 40,000,000 dols. The 
imports entered for consumption, which in 1897 were 93,498,952 dols., 
were in 1898 106,286,484 dols. This is exclusive in both cases of coin 
and bullion. The exports of Canada, exclusive of coin and bullicn, 
amounted to 130,090,077 dols., as compared with 102,943,632 dols. 
in 1897, an increase of over 27,000,000 dols. Of the produce of 
Canada the increase in the exports were principally in the 

roduce of the mines, 3,000, dols.; agricultural prodncts, 
5,000,000 dols.; animals and other products, 6,000,000 dols.; 
and manufactures, 1,164,000 dols. 


THE crops to be raised on the sewage filter beds at 
Altoona, Pa., U.S.A., this year will include oats, corn, potatoes, 
cabbages, onions, and peas. A record of the dosing of these beds 
during the last five months of 1897 shows that on the average each 
of the thirty-six beds received sewage for 308 hours, which dis- 
appeared in 110 hours after the flow was stopped. Some of the 
beds were not used the whole of the time, the average time in use 
being 129 days, during 19 of which the beds were wet—sewage being 
applied or not having disappeared—leaving 110 days on which the 
beds were dry. The exact amount of sewage treated is not known, 
but is estimated at sixty gallons per day for 13,000 people, or 
780,000 gallons. The total area of the beds, including embank- 
ments, is 64,469 acres, an average of 1791 acres per bed. The 
level area adapted to cultivation is 56°8 acres. 


TuE Hartlepool Harbour Commissioners have appointed 
Mr. Albert Nagel to be their engineer and secretary. At the end 
of his apprenticeship, in 1886, Mr. Nagel obtained the degree of 
Bachelor of Science in the Department of Engineering at Edinburgh 
University. After taking his degree he was for about a year lecturer 
on surveying and civil engineering in the Durham College of Science, 
Newcastle-on-Tyne. His practical experience has been on an 
extensive scale. While serving his apprenticeship, he took part 
in complete surveys of the docks and of the estuary of the Tay, 
and in 1888—89 he was contractor’s chief engineer for the altera- 
tions on the Newcastle Central Station. For two and a-half years 
he was employed undertaking important duties in connection with 
the construction of the Manchester Ship Canal, and more recently 
was entrusted with engineering investigations for colonial Govern- 
ments, 

Tus country is apparently not alone in its sewage 
problems. We learn that double intermittent filtration through 
coke breeze, preceded by the passage of the sewage through 
screens of fine mesh, has been recommended for the sewage of 
Columbus, Ohio, U.S.A. _A total filtering area of 36 acres is pro- 

sed, divided equally between beds of fine and coarse grain, each 

d to have an area of one acre. The estimated cost of the puri- 
fication plant, including land, is 508,600 dols., of which about 
330,000 dols. isfor the filter beds. The estimated amount of sewage to 
be treated is 15,000,000 gallons ordinarily, with 20,000,000 gallons 
asamaximum. The operating expenses, interest, and deprecia- 
tion, together with the cost of pumping, are estimated as amount- 
ing to 36,973 dols. a year, of which 25,000 dols. is for labour and 
material at the beds. It is suggested that two beds be constructed 
and carefully studied for one season under the direction of a 
competent chemist before proceeding further. 


A set of sheer legs, 87ft. in height, and with a lifting 
capacity of 75 tons, erected on the jetty of the Keyham North 
Basin at Devonport, collapsed on Wednesday afternoon, as the 
result of being struck by the bowsprit of the Temeraire battle- 
ship. The vessel was being moved from the north to the east side 
of the basin, when the hawser snapped, and she swung round with 
sufficient force to break off the cast iron bracket securing the 
heel of the legs, and the whole structure came down. Two of 
the legs fell across the roadway outside the quadrangle, blocking 
the railway and other means of communication, and a third leg 
went into the basin. A leading man of riggers received some 
contusions, but with this exception all the men at work in the 
vicinity escaped without injury. It was found impracticable to 
remove the obstruction last evening. The structure is described 
as practically wrecked beyond repair. An inquiry into the cause 
of the accident has been ordered to be held on Thursday. 


Dr. C. LE NEVE Foster, one of her Majesty’s inspectors 
of mines, and Mr. A. E. Miller have furnished the Home Secretary 
with reports upon the circumstances attending the underground 
fire which occurred at the Snaefell Lead Mine, Isle of Man, on 
May 10th, 1897, and by which twenty lives were lost. The fire, 
he says, was caused by a lighted candle being stuck up against one 
of the timber supports, and that the deaths of the twenty men 
were due to carbon monoxide produced by the timber burning in 
the mine. Dr. Foster suggests, as a means of preventing outbreaks 
of this character, either that the timber used for supports should 
be rendered non-flammable—that is, not easily ignitible—or that 
it should be replaced by non-combustible materials such as masonry, 
brickwork, concrete, iron, or steel. If a fire occurred, like that at 
Snaefell, its consequences might be rendered less deadly by the 
adoption of the following remedies :—(1) Inspection previous to 
work } (2) mechanical ventilation ; (3) cages for raising and lowering 
men; (4) apparatus for penetrating into noxious gases ; and (5) 
supply of compressed oxygen. If there had been a rule prohibiting 
the men generally from entering the mine until after an inspection 
of the working places, the death-roll would have been much smaller, 
The rescue of the sufferers and the recovery of the bodies was 
greatly impeded by the want of proper appliances for raising and 
lowering the men. The use of oxygen in restoring sufferers from 
carbonic oxide poisoning, Dr. Foster says, is now too well esta- 
blished to need any special remarks. 
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REPLIES. 


Pneumatic Hammer.—A letter lies at our office for Mr. James Dunlop, 
of Manchester. 

8. C.—We believe this matter has not yet been decided. 
has been published concerning it so far as we are aware. 

HesPERIDES.—The volume of the gas will vary in the inverse ratios of the 
pressures ; that is to say, double pressure, half volume, and so on. 

D. N. (Manchester).--If by full speed you mean contract speed, there is 
no vessel in the British Navy which could steam at that rate for ten 
days ; coal has nothing to do with this. Neither can any vessel in 
ours or any navy carry coal enough to steam at full sea speed for ten 
days, 

M.S. H. (Scarborough),—We cannot pretend to give you the addresses of 
all the companies which insure or assure boilers. You will find the 
names and addresses of the more important in our advertising 
columns, and in the directories of Manchester, Birmingham, and 
London, 








INQUIRIES. 


JACKSON'S BELTING HOOK. 
Sin,—Will any reader be good enough to furnish us with the address 
of the maker of Jackson's patent hook for belting / 
London, June 29th. B. B. anp Co. 











MEETINGS NEXT WEEK. 
Roya InstiruTion of Great Britain.—Monday, July 4th, at 5 p.m., 
General Monthly Meeting. 
Tue InsTITUTION oF JuNIOR EnorneERS.—Saturday, July 9th, Excur- 
sion down the River by P.S. Alexandra. Leave Westminster Pier 




















2.15 p.m., calling at Temple, Old Swan, and Woolwich. 
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THE FLASH POINT. 

Ir will possibly be news for many of our readers that 
a Parliamentary Committee has been sitting for some 
time to consider the whole question of legislation affect- 
ing the sale of petroleum in its various forms. Such is, 
however, the case. The Committee was called into 
existence by the outcry of those who maintain that 
numbers of men, women, and children are slain every 
year by lamps burning some of the paraffin or mineral 
oils. Amid a great clamour of tongues, one phrase more 
persistently heard and more constantly heard than any 
other was, “‘ raise the flash point.” Now, and for some 
years past, the standard flash point by ‘ Abel’s test” is 
73 deg. Fah. This means that the oil tested must not 
give off an inflammable vapour at a lower temperature 
than 73deg. The report of the Committee will probably 
soon be made public. By a majority of one it recom- 
mends the flash point to be raised to 100 deg. The 
conclusions which Mr. Ure invited the Committee to 
endorse were :—(1) That, practically, complete immunity 
from lamp accidents would be attained if only oils with a 
flash point above 100 deg. Fah. were in common use as 
anilluminant; (2) that this object would be secured with- 
out legislation absolutely forbidding the use as an illu- 
minant of oil with a flash point below 100 deg. Fah. by 
a simple enactment substituting 100 deg. Fah. for 
73 deg. Fah. where it occurs in the Act of 1879. 
Mr. Ure is the member for Linlithgow, a circumstance 
which, it will be seen presently, is not without an im- 
portant bearing on the case. Mr. Jesse Collings, the 
chairman of the Committee, had drawn up a draught 
report, in which the flash point remained at 73 deg. This 
section of the report is therefore now excluded from 
further discussion; and if the Committee has its own 
way, in future the flash point will be 100 deg. Fah.— 
Abel's test, corresponding, it has been estimated, to 
about 136 to 138 deg. for the common “open test.” It 
is not necessary at present to go into any technical 
details, or to consider the matter from the chemist’s 
point of view; that may be done by-and-bye perhaps 
with advantage. For the moment we are chiefly con- 
cerned with the reasons for and against the augmented 
flash point temperature. 

There are two classes or types of mineral illuminating 
oils in the market—to wit, the American and the Scotch. 
The former represents the lighter oils, with a low flash 
point; the latter heavier oils, with a high flash point. 
When this-is understood we can comprehend the policy 
of the member for Linlithgow. Very naturally he wishes 
to serve Scotland. Enormous quantities of American oil 
would at once be excluded from the British market by 
the proposed rise in the flash point. But it is practically 
certain that this would be followed by a rise in the price 
of oil; a matter which would be received with jubilation 
by the Scotch oil distillers. The result would be prac- 
tically the same, indeed, as if an import duty were placed 
on American oils. On the other hand, Mr. Collings is 
known as the countryman’s friend. He has taken the 
needy agricultural labourer under his wing, and feeling 
that a rise in the flash point means a rise in the price of 
the liquid on which Hodge depends for light during the 
winter, he opposes the rise. Of course, it is perfectly 
understood that both gentlemen are influenced by other 
and most commendable motives; but the facts are as 
we say, and must be taken into account. There is some 
danger that, under the circumstances, the truth may be 
forgotten. In the desire to help the distressed—he says 
he is distressed—shale-oil distiller on the one hand or the 
impoverished—Mr. Collings says he is impoverished— 
farm labourer on the other, the real essence of the whole 





| has satisfied himself that 





matter may be overlooked. There is no reason outside 
that already stated why the flash point should be raised, 
unless it can be shown that by raising it numerous lives 
will be saved which can be saved in no other way. Now 
on this most important point the evidence appears to us 
to be singularly inconclusive and unsatisfactory. In the 
first place, there is really no complete ev idence that any 
one has been killed, say, during the last twelve months, 
because the flash point of petroleum illuminating oil was 
only 73 deg. Fah. Far too many persons are killed or 
grievously burned by petroleum lampsevery year; but this 
has nothing to do with the question at issue, which is sim- 
ply the part played in bringing about the catastrophes by 
the flash point. The theory is that the oil becomes heated 
in the lamp, gives off vapour, and explodes. At another 


_ | time we shall deal with this question from the chemical 
No information | 


point of view. For the moment it is enough to say that, 
according to eminent authorities, such a thing cannot 
happen at all. But leaving this on one side, it is not too 
much to say that the proof that such a thing does 
happen so often that the whole status and position of a 
considerable trade ought to be changed to prevent its 
recurrence, is far too weak and inconclusive to deserve 
much consideration. Here again we have to bear in 
mind that it is not enough to say that Mrs. Jones was 


| burned to death or Mr. Robinson was terribly injured by 
| the explosion of a paraffin lamp. 


It must also be shown 
conclusively that such calamities could not happen if the 


| flash point were 100 deg. instead of 73deg. There are, we 


know, certain enthusiasts who are quite prepared to 
maintain such a thing at all hazards. But we have never 
yet seen any satisfactory proof that would convince us 
that in a raised flash_point lies absolute safety. Mr. Ure 
‘** practically complete im- 
munity from accident would be secured,”’ but we suspect 
that he will find some difficulty in making Parliament 
accept this conclusion as sound. 

The fact is that, so long as mineral oil does not give off 
an inflammable vapour at the normal temperature of our 
dwelling-houses, we may regard the risk of using it as 
quite insignificant. We say “using” it. Ninety-nine 
‘“‘ accidents ” out of a hundred are due to the abuse of 
the oil, and not to its use. Anything that will burn in 
such a way as to give a light may also be treated in such 
a way as to cause danger. Gas and electricity are no 
exceptions to the rule. Women have been burned to death 
over and over again by candles falling out of the candle- 
sticks and setting fire to their clothes. This same 
innocent candle has done quite as much mischief as 
the paraffin lamp, but so much is not heard concern- 
ing its misdeeds, because it does not make a fuss about 
them. The paraffin lamp is a very conspicuous engine 
of destruction. It gives the newspaper reporter chances 
for the concoction of literature which are not con- 
comitant with the candle. The true sources of all this 
mischief may be classed under two heads—first, bad 
lamps; second, carelessness. Perhaps we may add a 
third, although it is somewhat outside the scope of a 
technical journal—we refer to the use of the paraffin lamp 
as a weapon, for which purpose, judiciously employed, it 
has no equal outside a gunsmith’s shop. To us the idea 
that merely raising the flash point can secure safety, 
while incendiary machines in the shape of lamps are 
suffered to be sold for a few pence, is little short of 
fatuous. It is the lamp, not the flash point, that is 
wrong; and we have not the least hesitation in 
saying that while raising the flash point will at 
once be followed by a rise in the price of oil, it will 
do next to no good unless the lamps are improved. 
Indeed, it seems to be obvious that to raise the flash 
point, and do nothing to improve the lamps, will be 
simply to hold out a premium for the sale of worse and 
more dangerous lamps than ever. Can anyone suppose 
that because the flash point has been raised 27 deg., the 
contents of a lamp will not take fire if the lamp is 
knocked down and broken, and the oil is spilled over the 
floor or the dress of a woman sitting by? Everyone who 
has dealt with the subject has denounced the glass reser- 
voir lamp. It should never be used save for the best 
and most expensive lamps, which are so made that they 
are not easily overset, and are treated with far more care 
than the ordinary cheap article, which can, indeed, be 
bought for a few pence. 

There remains for consideration the fact that the flash- 
point is by no means a certain guide to the quality 
as regards safety or the reverse of an oil. That is a 
matter which we content ourselves just now with naming. 
As, of course, the full text of the Committee’s report is 
not yet published, we are unable to say how far they 
have or have not recommended an enforced change in 
the construction of lamps. We can only hope that “they 
have recognised their importance. We have on our side 
the opinion of so eminent an authority as the late Sir 
Vivian Majendie, who maintained that ‘the existing flash 
paint provides a perfectly safe oil so long as even a 
moderately good lamp is used to burn it. Indeed, no one 
can realise how safe it is until he has, like ourselves, exam- 
ined some of the cheap lamps in which it is burned year 
after year without causing an accident. 


THE COAL STRIKE. 

Ir there are a few more promising signs on the horizon 
in South Wales, they can scarcely be attributed to the 
debate in the House of Commons last week, and still 
less to the painfully non-committal speech of the Pre- 
sident of the Board of Trade. So far as the facts lent 
themselves to intelligible explanation, they have been 
fully described to readers of THE ENGINEER, and the 
statements of the Welsh members—representing, by the 
way, both political parties—cannot be said to have added 
to the general stock of information. All that the repre- 
sentatives of South Wales constituencies could do was 
to appeal to Mr. Ritchie, and truly at the present 
juncture he appears more than ever to resemble a good 
man struggling with adversity. The burden of the 
arguments pointedly addressed to the Government and 
the Board of Trade was that they had the power of the 
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Conciliation Act at their back; that Mr. Ritchie was in a 
position to call the contending parties together ; that, his 
own personal persuasions failing, he could appoint a 
mediator, an arbitrator, some sort of a deus ex machind 
who would place a fretful region once more on terms 
of peace. But what, after all, is the Conciliation 
Act? It is a permissive measure, and we take leave 
to say that if it had been made compulsory in its 
application the employers and the workmen alike 
would have denounced it as an excessive instance 
of grandmotherly legislation, and would have joined forces 
to prevent its passage through Parliament. The Con- 
ciliation Act, as Mr. Ritchie explained, is only operative 
when his aid and influence are invoked by one or both of 
the combatants in industrial strife. That marks an 
advance, no doubt, upon the position he originally took 
up. In reply to the deputation of South Wales Mayors 
and Members of Parliament, he was understood to say 
that he must be approached by representatives of the 
coalowners as well of the colliers, before he could officially 
move in the direction of cutting the Gordian knot. From 
Mr. Ritchie's later announcement it would seem to be 
open for ‘‘ Mabon,” M.P., and the rest of the more or 
less representative leaders of the men, to put in an 
appearance at Whitehall, and say, ‘‘ The points in dispute 
are at last so small that you could probably help us to 
settle them in one day’s conference.’ That, at any rate, 
was the interpretation which ‘‘ Mabon”’ and the more 
pacifically-inclined of his colleagues placed upon the 
ministerial statement. They were appointed a deputation 
at noon on Tuesday, and they met the President, not at 
Whitehall, but in the House of Commons, at ten p.m. 
the same day. There was a lengthy discussion, it would 
seem, in which Mr. Ritchie bore a constant note of in- 
terrogation on his forehead. The interview ended with 
a promise from the President of the Board of Trade 
that he would give an answer to the request of the 
delegation in twenty-four hours. But the comment 
of the coalownerson this proceeding is sufficiently obvious 
beforehand. They may reasonably ask, ‘“ Why go to 
Mr. Ritchie when there is still an open door for you in 
the council chamber of our Emergency Committee? 
What is there for the President of the Board of Trade to 
decide that we cannot come to conclusions about among 
ourselyes? We have been our own mediators for twenty 
years, through the Sliding Scale Committee, and where 
is the necessity for State interposition in a dispute of 
which the circumstances are better understood between 
us than they can be by the most painstaking Conciliator 
Mr. Ritchie could appoint.” 

The fact cannot be ignored that the non-committal 
tone of Mr. Ritchie’s remarks in last week’s debate on 
Mr. Brynmor Jones’s motion, has done more harm to the 
colliers’ cause than all his platonic expressions of sym- 
pathy with a suffering community, and good wishes fora 
speedy settlement of the costly and calamitous conflict. 
Of course he was bound to say something, and he found 
himself in a position of extreme difficulty ; but the lack 
of definiteness and precision in his language has em- 
boldened the more stubborn among the Welsh colliers to 
believe that, if they hold out long enough, Government 
must intervene, with the result of obtaining for them 
better terms than they might secure by direct negotia- 
tions with the committee of the Coalowners’ Association. 
It is the stubborn men, mainly the younger men, the men 
with the loudest voices and the fewest responsibilities, 
who have precipitated and are maintaining the warfare. 
This is a section of the community, not in South Wales 
alone, but in all colliery districts, which is the least en- 
titled to encouragement, and which ought most of all to 
be reprobated by a Minister of State. That, however, is 
not the only unfortunate mistake the President of the 
Board of Trade has made in connection with the 
South Wales crisis. It has to be inferred that he 
is but ill- acquainted with the actual state of affairs. 
He admitted as much when he told the House of 
Commons that he had despatched to the scene of the 
crisis a confidential agent of the Board, who had seen 
the leaders on each side, and on whose report his own 
opinion was mainly formed. Who the confidential agent 
was Mr. Ritchie declined to say—at least in public. But 
will it be believed that this special envoy from the Board 
of Trade did not take the trouble to ascertain the views 
of ‘‘Mabon” on the situation? ‘ Mabon”’ is still a 
miners’ agent as well as a Member of Parliament. He 
was a trusted Apostle of Peace, as a delegate of the 
workmen, for well nigh all the time the Sliding Scale 
Agreement remained in existence. He deprecated the 
inconsiderate action of a narrow majority of the men in 
handing in their notices last September. It is true he 
was tainted by the “control of the output” heresy; but 
he was bold enough to recommend the men to accept the 
employers’ offer, and continue at work until April 9th, 
while important conferences were yet to be held, and for 
that he was temporarily dispossessed of his supremacy 
in the councils of his people. The confidential agent who 
claimed to have made an impartial inquiry among the 
leaders of masters and men, and who, nevertheless, left 
“Mabon” out of account, must have had very little 
knowledge of the work in hand, or represents such 
a singularly constituted type of the special envoy as to 
make us hope that the Board of Trade has not many 
more of the kind in its employ. 

The signs that the deadlock is drawing nearer to its close 
are found in circumstances which have nothing to do with 
the deputation to Mr. Ritchie, or the possibilities of Board 
of Trade intervention. They are found in the fact that a 
number of reasonable men in both camps are sick and 
tired of a three months’ suicidal struggle—sick at the 
suffering they see that it has already entailed, and tired 
of the inaction at the Associated Collieries while the 
non-associated pits are working at their utmost capacity, 
and in many cases have conceded, or been made to grant, 
a second advance of 10 per cent. in wages, making 20 per 
cent. since April 9th. To the weaker coalowners, and 
particularly to the shareholders in colliery companies, it 
is naturally galling that their properties should be idle 





and falling into decay, while their freer rivals, some of 
them the first advocates of controlling the output, are 
reaping a rich harvest and practically capturing the 
market. Sir William T. Lewis, and the larger coal- 
owners, are probably as firm as Mr. Gascoyne Dalziel 
describes them—as obdurate as they are described in less 
friendly quarters. But to use a familiar engineering 
formula, the strength of a chain is in its weakest link; 
and the chafing, the ill-concealed irritation, of coal- 
owners not so happily placed as Sir William Lewis, indi- 
cates a feeling that loyalty to the Association may involve 
too high a price—that the sacrifices now being made may 
bring no appreciable compensation in the future. And 
the simile of the chain and its weakest link is equally 
applicable to the position of a considerable body of the 
colliers. The anticipations they were led to indulge 
in as to the amount of relief they would receive from 
English and Scotch miners, and other trade unions this 
side Offa’s Dyke, have by no means been realised. Nor 
have their funds come in at the rate expected from the 
men in the non-associated collieries who are working at 
an advance of from 10 per cent. to, as in the case of the 
Cambrian Collieries, 20 per cent. Only this week there 
was an acrimonious dispute whether the whole of the 20 
per cent. advance should be paid over to the strike fund, 
or the contribution should remain at 1s. per head for 
adults and 6d. per head for boys. These passing phases 
of a situation which is always changing do not warrant a 
positive prediction. But they are distinctly significant, 
and give opportunity for the formation of more assured 
opinions than it was possible to derive from the House of 
Commons debate. 
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YORKSHIRE COALOWNERS AND THE WORKMEN’S COMPEN- 
SATION ACT, 


THE Workmen’s Compensation Act, which comes into 
operation to-day, seems likely to be attended with bitter 
disappointment and hardship on a section of the workers 
whose welfare it was passed to serve. An early intimation 
has been received by the Yorkshire Miners’ Association, for 
at a meeting of its Executive held at Barnsley on Monday, 
reports were laid before that body from various parts of the 
county showing that a number of men had been noticed to 
leave work on account of alleged bodily imperfections, such 
as dimness of sight and defective hearing. The men natur- 
ally offer a strong protest to such a movement; but ona 
careful consideration of the Act, they will not have much 
difficulty in seeing how such action is being brought about. 
No doubt the coalowners most deeply regret the circum- 
stances in which the last enactment has placed them, for by 
many of the oldest firms whole families have been employed, 
having entered the pits as pony-drivers or trammers, and 
worked without interruption to an old age. If men suffer 
from some slight defect in sight or hearing, these are im- 
portant considerations with an employer who is aware of his 
liability, for'such men are obviously more subject to accident 
than those in full possession of their faculties. What 
is to be done for these people is a most important pro- 
blem for those in charge of their interests to solve. The 
question of an old-age pension is very desirable, yet very 
difticult to work. It is to be feared that, so far as this 
country is concerned, it is now outside the region of pro- 
bability, seeing that the men as a body have declined to 
listen to any outside details relative to the subject. As 
showing the difficulty of striding over the present unfortu- 
nate position, it may be pointed out that the West Riding 
of Yorkshire Miners’ Permanent Relief Fund, which has 
20,000 members on its bcoks, is now seriously considering 
how to deal with the matter. Their idea of endeavouring to 
arrange a mutual scheme between owners and employés to 
take the place of the Act was to pay for all accidents, and pro- 
posed an old-age pension of 5s. per week for men over 65 years 
of age. This it was proposed should be done by the owners 
contributing 5d. per man per week, and the men them- 
selves 33d. to 3d. per week respectively underground and on 
the surface. However, on further probing into the question, 
the Board of Management of the society named has been 
obliged to withdraw the old-age proposal, acting upon actuarial 
advice. It is questionable whether they could undertake 
such a responsibility with such a contribution, and, assuming 
such could be the case, it was clearly stated that the fund 
must be supported for five years without any withdrawals 
in order to cope with the claims which were now ready for 
coming on the funds. 


COAL VALUES AND MINERS’ WAGES. 
} 


Coax values are just now distinctly on the up-grade, and 
the circumstance is one which must have an appreciable 
effect on the trade of the country between now and the close 
of the year. When inquiry is made into the cause of the 
advance, recent legislation of a character designed to secure 
greater protection for the colliers in the carrying on of their 
occupation is found to be the explanation. When this legis- 
lation was going through Parliament it was recognised that, 
though the original burden was imposed upon the employers, 
the money would ultimately have to come out of the pocket 
of the consumer, and we are now witnessing the fulfilment of 
the prophecy. The Derbyshire, North Staffordshire, and 
other Midland coalowners have just submitted tenders for 
the annual gas coal contracts, and the tenders have shown a 
higher average than last year by 6d. per ton. This advance 
was determined on at a general meeting of owners, some of 
the firms advocating 9d. per ton advance. It is stated that 
the new prices vary from 7s. 3d. to 8s. per ton, compared with 
6s. 9d. and 7s. 6d. last season. One of the largest contracts 
at present on the Midland gas coal market is for 500,000 tons. 
Similarly, this season’s gas coal contracts in Lancashire, 
which have been hanging fire during the past months, owing 
to the higher prices demanded by the coalowners, are now 
being closed. In this case also prices represent an average 
advance of 6d. per ton upon last season’s rates, and the 
common qualities of gas coal, such as Wigan 4ft., ranging 
from 7s. to 7s. 6d., and good screened Arley gas coals from 
7s. 9d. to 8s. 3d. per ton at the pit mouth. Whether these 
prices will regulate those for the contracts which have yet to 
be dealt with may perhaps be open to question, but they 
represent a substantial upward move on the business done 
last year. In other descriptions of coal, both for house-fire 
requirements and for steam and forge purposes, similar 
advances on forward contracts are also being held out for, 
ranging from 6d. to 9d. per ton, whilst on engine classes of 


fuel quotations represent about 3d. to 5d. over last year’s | 





prices. It would have been very well if these increased 
values had gone into the pockets of the colliery proprietors, 
since no one can fairly say that they have of late been getting 
more than their due. It is clear, however, that with the 
high premiums now being asked by the insurance companies 
to cover the accident risks for which under the new Iegisla- 
tion employers are made responsible, the pit-owners will not 
net much out of the advances. At next week’s important 
conference between the Miners’ Federation and the coal. 
owners on the application for a further 10 per cent. advance, 
the men’s leaders are certain to make the most of the current 
dearer fuel values. But it must be plainly shown to the 
delegates that owners’ profits will benefit very little by the 
situation. 
ELECTRICITY IN ITALY. 


ATTENTION is drawn by Mr. Consul W. Keene to the future 
which is opening in Italy for the development of electrical 
power from water supplies, particularly in Piedmont, which 
is rich in waterfalls. He thinks that there is here an cppor- 
tunity for English companies to enter into large contracts 
for the supply of electricity, and to start establishments for 
the manufacture of electrical appliances. The use of elec- 
tricity for lighting, for driving tramways, for running fac- 
tories, and for various uses, is making rapid strides in Italy. 
In Genoa and its district alone a great deal has already been 
done. There are 70 kiloms. of electric tramway in Genoa 
itself, over which 1,634,000 car kiloms. were run in 1897. 
The line is metre width, and works on the overhead system. 
The rails and electric appliances were, we notice with regret, 
furnished by the Allgemeine Elektricitiits Gesellschaft, of 
Berlin. At Spezia the naval dockyards are already lighted 
by electricity, and a project for lighting the principal streets 
of the town is now under consideration. At San Remonearly 
all the best villas and hotels are lighted by electricity sup- 
plied by the Co-operative Electric Lighting Company, and at 
Ventimiglia electricity has almost entirely superseded gas as 
an illuminant. Both there and at Bordighera, where it is 
also making progress, it is supplied by an English company. 
In Turin electrical industries are rapidly developing, mostly 
under the guidance of Swiss and German companies asso- 
ciated with Italian houses. It is expected that the complete 
network of electric tramways in Turin will be open by the 
time of the National Exhibition, which is to be held this 
year, and Turin will be then one of the towns in the werld 
best supplied with tramways. From all this it will be seen 
that there is much support for the Consul’s observation; and 
if financial arrangements were only a little more stable in 
Italy, the field would indeed be good for English enterprise. 
But how is it, we may ask, in passing, that German com- 
panies manage to get on so well in spite of financial crises? 


THE IRON INDUSTRY OF RUSSIA. 


THE returns recently published show that during 1897 
there was a great increase in the production of pig iron, 
steel, and iron in the Russian empire. According to these 
figures it seems that in the course of the year 113,982,000 

s of pig iron were produced in Russia, while the pro- 
duction of iron and steel amounted to 30,610,984 and 
52,963,928 respectively. The imports from abroad amounted 
during the same period to 6,238,000 poods of pig iron, 
24,294,000 poods of raw iron and steel, 1,834,000 poods of 
iron and steel ware, and 4,585,000 poods of machines and 
apparatus. The Russian weight of one pood is equivalent to 
36 ]b. avoirdupois. The imported metals, raw and otherwise, 
show an increase of 1,122,000 poods on the quantity imported 
during 1896; and it is clearly seen that Russia required in 
1897 the total quantity of 166,326,000 poods of pig iron in 
order to meet home wants, and this represents an allowance 
of 1°33 poods to each unit of the population. But Russia 
was obliged to import 2,090,000,000 1b. of iron, or rather more 
than 164 1b. per head of the population. Although the importa- 
tion of raw iron, steel, and pig iron, so far from showing a 
decrease in quantity, shows an increase as regards the figures 
for 1896, yet the returns are more favourable from the point 
of view of home production, since the percentage of imported 
iron and steel as compared with the total quantity used was 
134-2 in 1896, and 31°4 in 1897. 








LITERATURE. 
An Eight-hours Day. By W. J. SHaxpy. London: The 
“‘ Liberty Review” Publishing Ccmpany, Limited. 1898. 


THE sub-title of this book is ‘‘The Case Against Trade 
Union and Legislative Interference,’ and is in effect a 
companion volume to the author’s ‘The Case Against 
Picketing,” published in the autumn of last year. Mr. 
Shaxby takes as his text an expression by Professor 
Marshall to the effect ‘that a general reduction of the 
hours of labour is likely to cause a little net national loss 
and much moral good,” with the qualifying statement 
that ‘‘ State interference and trade union compulsion 
cannot be too strongly condemned.” It is only to te 
expected that any book issued under the auspices of the 
Liberty and Property League should have a strong 
individualistic moral running through it, and such is the 
case in an ‘‘ Eight-hours Day.” By all means have an 
eight, a seven, a six, or an any hours day you may lke, 
as long as the requirements of any given trade fix such 
hours; but these requirements must be determined by 
the individuals directly concerned in those trades, and 
must not be forced, nolens volens, upon the workers by 
an outsider, whether in the shape of a grandmotherly 
Government or a notoriety-hunting trade agitator. Such 
is the theory of this book, and it is worked out systemati- 
cally and well. 

The author begins by dealing with the arguments for 
and against a legal eight-hours day; and with regard to 
the social aspect of the question, he tells us that ‘both 
socialist and anti-socialist alike are now ry | well 
agreed that the reduction of working hours to the lowest 
number possible is desirable, as far as is consistent with 
the prosperity and welfare of the commercial life of the 
nation.” He advocates that employer and employed 
should be drawn closer together, and manage their own 
affairs directly rather than through the intermediation of 
outsiders. A number of well-known authorities on these 


‘matters are quoted, such as Thorold Rogers, Ives Guyot, 


John Rae, James Annand, Hadley, Sir Robert Giffen, 
Sidney Webb, and others. The incoherent arguments of 
people of the stamp of Messrs. Tom Mann, Hyndman, 
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‘‘ Honest ’’ John Burns, and their friends, are dealt with, 
and their fallacies laid bare. The author describes his 
book as being composed of a series of notes so arranged 
as to form a readable hand-book, and that is really what 
it amounts to. It is of a convenient size, and not too 
big, both excellent features in a book on the labour 
question ; for while in times of strikes people will devote 
much study to this sort of subject, they will not when 
peace or & ae truce prevails go to the trouble of 
perusing a heavily-written treatise. 

In a few words, it may be said that Mr. Shaxby’s book 
is a concise summary of the eight-hours day question, 
which, while having a distinct anti-trade union leaning, 
gives the arguments of both sides a fair hearing. It is 
couched in moderate language, which is unusual in 
labour literature, and it is devoid of that sort of bogus 
sentimentality and faddist theory which so often detract 
from the value of works of this description. We must 
have labour literature at the present day, for the question 
is one which, much as it is generally disliked, a large 
section of the British public is bound to follow. It is 
true we should be vastly better off if about three-fourths 
of that which has been already published had never seen 
the light of day.. However, Mr. Shaxby’s present book is 
not to be classed with the majority. It is a healthy and 
straightforward little volume, and is a distinct addition 
to the few books that really go to throw some light on 
the complicated subject of present-day labour. 


Report on the Prospects of Irrigation and Water Conservation 
in New South Wales. By Cotonet F. J. Homer, C.S.1., 
Royal Engineers (retired). Sydney: William Applegate 
Gullick, Government Printer. 1897. 

In this Australian Blue-book is printed a report on possi- 

bilities of the water supplies of the river basins of New 

South Wales as regards irrigation. Colonel Home, a 

retired Royal Engineer of the Irrigation Department of 

India, applies his experience of that country to a some- 

what cursory preliminary examination of the problem as 

applied to the Australian Colony. In this he devotes 
most of his attention to the capabilities of the Murrum- 
bidgee and Darling tributaries of the Murray River. In 
the basins of these tributaries several favourable sites for 
reservoirs have been discovered, and some promising 
irrigation schemes sketched out by Mr. H. G. McKinney ; 
but Colonel Home arrives at the conclusion that the east 

coast river basins do not demand any irrigation on a 

large scale, owing to the dampness of their climate, their 

favourable rainfall, and the want of level ground ; that all 
the rivers flowing to the west of the dividing range are 
too irregular in their supply to favour irrigation, except 

on a small scale, and sites where water can be stored at a 

reasonable cost are extremely rare. The Murray and 

Murrumbidgee rivers being fed by snow from the Austra- 

lian Alps, are most favourably situated ; but even in this 

case a moderate-sized canal could not be supplied by 
them without the aid of storage. 

Two projects from these rivers have been selected for 
recommendation, but the surveys are not sufficiently 
complete to admit of trustworthy estimates, and irrigation 
being a new industry in the Colony no financial forecast 
of any value can be formed. Colonel Home mentions 
many smaller projects by which the .water supply of the 
country can be increased, but none of them seem to be 
such as would call for intervention on the part of the 
Government. 

Among the minor sources of supply is that from 
artesian wells. It is interesting to learn that consider- 
able progress of late has been made in this direction both 
by Government and private agency. The tract in which 
a flow of artesian water has been obtained covers 14 
square degrees. Up to the present, approximately 154 
bores have been sunk to a total depth of 209,000ft., and 
a supply of 60} million gallons per diem has resulted. In 
view of irrigation from this source the report says that 
the bores have an average depth of 1552ft., and cost at 
the rate of £1 15s. 6d. per foot, so that thus a water-rate 
of 8s. 5d. per acre per annum would be required to cover 
theinterest. The map of the drainage areas of the New 
South Wales river systems, which accompanies the 
report, has evidently been reduced from a very fine chart 
of the Colony, but its reduction to a scale of 35 miles to 
the inch has rendered it very confusing and indistinct, 
and much of the printing can be read only with the aid 
of a glass of high magnifying power. 





SHORT NOTICE. 


Tourist Guide to the Continent, Published by the Great Eastern 
Railway Company. Price 6d.—Among its fresh features are par- 
ticulars of the new express service to Norway, Denmark, and 
Sweden, vid the Royal Mail Harwich-Hook of Holland route ; a 
series of continental maps, a chapter upon ‘‘Cycling Routes in 
Holland, Belgium, and Germany,” and a chapter, ‘‘ Dull Useful 
Information,” giving particulars as to the cost of continental 
travel, 
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Memoires et compte rendu des Travaux de la Société des In- 
génieurs Civils de France: Cinquantenaire, 1848—98, Vols, i. 
and ii, Paris: Hotel de la Société, 19, Rue Blanch. 

Tecons Elémentaires d’Acoustgue et d'Optique: a Vusage des 
Candidats au Certificat d’ Etudes Physiques, Chimiques, et Naturelles 
(P. C. N.). Un volume in-8 avec 205 figures. 1898. By Fabry 
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NEW MOTOR CARS AT THE PARIS SHOW. 


THE display of self-propelled vehicles at the exhibition opened 
last week in the Tuileries Gardens, under the auspices of the 
Automobile Club de France, not only far cxceeds in import- 
ance the shows of a similar character held in previous years, 
but is of interest as indicating the progress that has been 
made in the industry during the past twelve months on the 
other side of the Channel. Profiting by their experience of 
former shows, when a large number of vehicles was exhibited 
with motors entirely unsuitable for their propulsion, or even 
without any mechanism at all, the Committee of the Club 
insisted that all the motor cars intended for exhibition should 
go through a trial run from Paris to Versailles and back, so 
that visitors were assured that every vehicle on view was at 
least capable of being propelled by its own power. If there 
is much that is new in the show it cannot be said that 
makers have succeeded in striking out into entirely new 
lines. The progress is largely confined to improvements in 
existing motors, notably in the method of regulating the 
admission of the gas mixture into the cylinders. In the 
earlier types of cars the engines were arranged to run at a 
uniform speed, but it is found that a great deal of economy 
can be effected by reducing the quantity of gas entering the 
cylinders whena lower power is required, and this, moreover, 
gives a much greater latitude inthe rate of travelling. With 
the gear arranged for four speeds, and the motor running at 
anything from 400 to 1200 revolutions, the speed of the 
carriage can be regulated with the greatest nicety. The 
carburizing of the spirit is generally done more satisfactorily 
than in the earlier vehicles, with the result that there is less 
smell and visible exhaust ; but it is evident that considerable 
improvements will have to be carried out before these draw- 
backs are entirely overcome. Except in a few cases the 
systems of gearing employed have undergone very little 
change. The leading makers do not appear to give 
sufficient attention to this very important matter, 
or if they do the problem is one which they can- 
not easily solve. The spur-wheel gearing employed on 
most of the cars is bad for several reasons; it causes a lot of 
noise in changing from one speed to another, and unless the 
driver is particularly expert in dropping the wheels into one 
another the gear chips to pieces, when the metal often falls 
into the drum and gets worked up into the bearings. The 
leather belt has the advantage of smoothness of running, and 





| would undoubtedly be one of the most satisfactory methods 


of power transmission if it were not so liable to stretch and 
slip. Inthe Mors vehicles it is claimed that this has been 
overcome by employing a fendeur worked by a lever which 
tightens the belt when it shows a tendency to run loose. 
One of the newest forms of transmission gear is that used on 
the Lepape car. In the first vehicles constructed by M. 
Lepape the power was transmitted by friction plates working 
at right angles to each other, but though this gave excellent 
results so far as the smoothness of running and the facility of 
changing the speed were concerned, the system had the draw- 
back of rapidly wearing out the plates. It has now been 
superseded by another, in which the crank shaft is geared on 
to the countershaft by means of pulleys and leather cords, 
and the power is transmitted from the countershaft to the 
rear driving axle by a leather belt running on cones. We 
were informed that this system had been adopted after 
thorough experiments with all the known methods of power 
transmission. In this carriage the two-cylinder vertical 
motor is cooled by the circulation of the air. The cylinders 
are cast with ailettes or wings, and have an air jacket through 
which a blast is created by the expulsion of the exhaust from 
the ‘‘silencer.”’ Though the motor runs at 1200 revolutions 
to develope 8-horse power—a rate which is rarely maintained 
for more than minute or two in climbing the hills—we are 
assured that the cooling arrangement is thoroughly efficient, 
though of course it would be totally inadequate without the 
forced draught and the placing of the motor in front of the 
carriage to receive a large volume of air. There are several 
other new spirit motors on view, most of them horizontal, 
and they are nearly all designed on much the same lines as 
the leading types of engines. The makers aim chiefly at 
securing a perfect equilibrium of the motor in order to sup- 
press vibration ; but otherwise there appears to be little real 
progress of late in the designing and arrangement of the 
mechanism, though compared with the vehicles exhibited at 
the previous shows a considerable advance has been made in 
the carrying out of smail though important improvements. 

The French are so wedded to the spirit motor that it is, 
perhaps, not surprising to find other systems of explosion 
engines conspicuous by their absence, with the exception of 
one motor running with heavy oils. In the Koch carriage 
the horizontal motor is placed transversely, as is done in the 
Gautier-Wehrlé vehicles, and the two cylinders are in the 
same axis. The ordinary petroleum oil is sprayed into the 
cylinders and mixed with air as the pistons come together, 
and is then exploded by a firing tube when the pistons are 
forced apart. The motor runs at 600 revolutions, and 
developes 6-horse power. The consumption is about a pint 
of ordinary petroleum per horse-power per hour. Apart from 
the self-propelled vehicles, there were two or three new 
systems of motor attachments for ordinary carriages. The 
Amiot fore-carriage may be bolted to any kind of vehicle, and 
the tractive effort is exerted on the rear axle by means of a 
bar, while the front wheels are both driving and steering. 
The power is transmitted to the driving wheels by a flexible 
shaft. Thecarriage is suspended by a double series of springs, 
so that there is claimed to be absolutely no vibration in the 
vehicle itself. The new fore-carriage of MM. Brule et Cie. is 
built on a circular underframe pivoted under the footbcard. 
It carries a powerful two-cylinder horizontal motor, fired 
electrically, and is geared by spur wheels. The system is no 
doubt a good one so far as the power of the motor and its 
application are concerned, but it appears to be too heavy and 
cumbrous for a road carriage. 

Steam was very poorly represented at the exhibition. De 
Dion et Bouton showed one of their steam omnibuses and a 
large steam brake, but the only light carriage propelled by 
this power was that exhibited by the Société des Genersteurs 
Serpollet. M. Serpollet has for some time past been pen fect- 
ing his carriage, and now claims to have secured the best 
results. He has had to solve several difficult problems, 
notably in accurately adjusting the proportion of petro}eum 
admitted to the burners to the water forced into the tubes. 
If only a small amount of water be pumped into the generator, 
and the burners are in full blast, the tubes are liable to 
become damaged, and it is therefore necessary to regulate the 
heat of the burners with the quantity of water to be 
vaporised. This is accomplished in a very ingenious manner 
by a pump having two valves, one for the water and the other 
for the petroleum, of sizes exactly corresponding to the 





quantities of water and petroleum required to get the best 
economical results, and prevent the burning of the tubes. 
The power is regulated by pumping more or less water and 
petroleum into the tubes and generator, the proportion 
between them being always the same. The generator is 
rectangular in form and very compact, and fits into the back 
of the carriage. The horizontal engine of 4-horse power has 
two cylinders in the same axis, and is geared direct cn to the 
rear driving axle. A series of tubes is placed longitudinally 
underneath the carriage to condense the steam. The vehicle 
is driven in much the same way as the Serpollet tramcars ; 
that is to say, the water is pumped into the tubes by a hand 
lever at the start, and this hand pump is operated whenever 
it is necessary to get up high pressure to mount steep 
gradients. 

Electricity is coming rapidly to the front for the propulsion 
of road vehicles, and is bound to make much greater headway 
as the result of the recent successful cab trials. All the 
cabs taking part in these trialswere exhibited. The Jeantaud 
hansom cab secured the first prize in the category of vehicles 
for two passengers, and the second prize went to the Jenatzy 
cab of the Compagnie des Transports Automobiles. The 
Société des Voitures Electriques Kriéger was awarded the first 
prize in the class of cabs carrying four passengers. All the 
Kriéger cabs were sold at the show, and some good orders 
were taken by the other electric carriage builders. Mildé 
et Cie. exhibited an electric Victoria and a large electric goods- 
delivery van, which had been built for a company in course 
of formation for hiring these vehicles out to tradesmen. The 
Paris Cab Company had on view a cab with Tudor rapid- 
charging accumulators, and another on the Bersey system, 
this latter system being said to be preferable on account of 
the facility of removing the batteries, which are slung under- 
neath the cab instead of being placed in the body of the 
vehicles, as in the French carriages. Some electric cars were 
also exhibited by the Pope Manufacturing Company, of 
Hartford, United States. The prices of the electric carriages 
are very high, ranging from £800 to £1000, but as they have 
proved their superiority for town use there is no doubt that 
they will be making considerable headway in the early future, 
and in view of the encouragement that is being given to the 
invention of suitable accumulators there is hope that before 
long something will be done to increase their efficiency, at 
the same time, perhaps, that their first cost will be reduced. 
From a business point of view the show has been entirely 
successful. A large number of English buyers have been 
present, and have placed numerous orders for petroleum 
vehicles, but it is hardly to be expected that they will get 
delivery for a long time tu come, since among the scores of 
makers exhibiting at the show there are probably not a 
dozen who are at present able to build carriages on a large 
scale. 








DOCKYARD NOTES. 





Tuer Marshal Deodoro, Brazilian coast defence ironclad, has 
been launched with considerable pomp and ceremony at La 
Seyne. Apparently the French are not used to launches cn 
the scale usually assumed by the operation with us, since 
the currentissue of Le Yacht, a paper greatly given to brevity, 
devotes the best part of a whole page to a description of the 
event. This description is called a ‘‘summary,” but it is 
long enough to crowd out all description of the ship herself. 
The Deodoro and her sister ship Floriano are small ironclads 
of only 3162 tons, barely one-fifth the size of our battleships, 
and, so far as we should be concerned, not one-tenth as useful. 
None the less, they are good little ships, likely to be of great 
service to Brazil—if that nation ever gets them. They were 
recently reported to have been purchased by some Power— 
probably Japan—but this appears to be a canard. The 
Deodoro was in a very advanced state at the time of her 
launch, the turrets and sponsons being already on board. The 
armament will consist of two 9-4in., four 4°7in. quick-firers, 
four 6-pounders, some 1-pounders, and two 5:-9in. howitzers 
mounted amidships, for possible use in bombardments. There 
are two submerged torpedo tubes. The armour is l4in. 
Hi rvey on the complete belt, and about Yin. on the turrets. 
She is proof against the 9-4in. gun, except at close range. The 
estimated horse-power is 3400, with a speed of 15 knots. The 
coal supply is 236 tons. Such, at least, are the figures given 
in ‘“ Brassey.” It is a little hard to credit themall. The 
ship is more or less a French edition of the Harald Haarfagre, 
built at Elswick for Norway. The Norwegian ship has 400 
tons more displacement, 300 more horse-power, 3ft. more 
draught—16-6ft. instead of 13-6ft.—a belt of Tin. and Sin. 
on the gun houses. The Elswick ship has two 8in. guns, six 
4:7in. quick-firers, and six 12-pounders. Her trial speed is 
17-2 knots. Now Elswick is second to none in getting the 
maximum out of a given displacement, and the apparent 
inferiority here is a curious matter. Probably the French 
ship has only got 14in. armour on a very small portion of the 
belt, more probably still the thickness is considerably less. 
She is devoid of the turret bases that the Elswick ship has 
—an important thing—but the figures, as given, cannot be 
accepted without reservation. 





Tue Russians have constructed a copy of the Sokol at Abo. 
It is of 250 tons displacement, 4500-horse power, and 30-knot 
speed. 





Tur new French ironclad Charlemagne appears to be a 
success. With all boilers lit and her three engines going full 
power, she developed 11,460-horse power, with 120 revelutions. 
The speed was 17-25 knots—natural draught. The French claim 
that she can maintain this speed at sea, and are very satisfied 
with the result; but French ships have somehow a knack of 
losing speed at sea. With forced draught she developed 
14,500-horse power, and a trifle over 18 knots. We doubt, 
however, whether the ship would be a match for our Majestic. 
In the Charlemagne the big guns are in pairs, but the 
secondary armament, though isolated, is not so well pro- 
tected. It is worthy of note that in the design for their 
newest ships, the French are going back to the old single-gun 
position. Elswick, in the O’Higgins, adopted this single-gun 
position. We may yet see it in the English Navy. Now that 
the improved Harveyised system makes 8in. armour do the 
work of 20in., there should be no insuperable difficulties. 
Where battleships are concerned the future is, according to 
some authorities, more likely to rest with the big gun than 
with the quick-firer; huge areas can be protected against 
that, but protection against the big gun is very difficult to 
secure. 








It is officially stated that the Great Central Railway 
Company has decided to open the new line to London for coxl 
traffic on July 25th, 
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LATEST TYPES OF AMERICAN TRACTION 
ENGINES. 
By WILLiaAM FLETCHER, 
(Continued from page 548.) 
Tur Aultman and Taylor Machinery Company, of Mans- 


Fig. 9-AULTMAN AND TAYLOR'S COMPOUND TRACTION {ENGINE 





revolve the three compensating gear pinions, these pinions 
gear with small bevel wheels, one of which is bolted to the 
right-hand side main driving wheel, and the other is keyed 
to the axle, and thus drives the left-hand side travelling 
wheel. The makers contend that bevel gearing is the correct 
thing for the compensating 
apparatus. The Wolf patent 
valve gear is not merely a 
reversing gear, but acts as 
an expansion regulator. By 
changing the angle of the guide 
the point of cut off can be 
varied to suit the work to be 
done, gaining the full benefits 
from the expansive force of the 
steam, and effecting a consi- 
derable economy thereby. 

It will be seen from Fig. 9 
that the boiler has an extended 
smoke-box with baffle plate, 
which effectively increases the 
draught and reduces the back 
pressure. The water tank is 
neatly arranged on the left- 
hand side of the fire-box. The 
platform is nicely arranged ; 
a coal-box on one side, and a 
tool-box on the other, form a 
guard for the driver. Some of 
the footplates in other engines 
appear to be small, and afford 
little or no protection to the 
engine driver. 

Messrs. Aultman and Taylor 
have some very large shops, 
and it is of interest to learn 
that no boys are employed by 
them, but only the best me- 
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The boilers are tested by 
hydraulic pressure to 150 Ib. 
per square inch. 


“field, Ohio, have recently introduced a compound traction { engine has been mounted on the boiler a steam test is made 


engine, shown by Fig. 9. The cylinders are placed at the 



































Fig. 10O—AULTMAN AND TAYLOR’S CYLINDERS 


fire-box end, mounted on a box girder, which answers as an 
excellent water heater; the exhaust steam as it leaves the 
cylinder traverses the heater, and the water is pumped 


| large pinion 


at a pressure of 120 1b. per square inch. The engines are 


| made to develope on the brake 


| twice their rated power. 
The traction engines manu- FLUE-SHEET.| 
factured by the Harrison HALF INCH 
Machine Works, Belleville, THICK | 
| Illinois, are fitted with two R 
| travelling speeds. There are 


| times when the full strength 
of the engine is needed; for 
instance, when hauling a load 
over soft ground or up steep 
inclines, and this extra hauling 
power is obtained by the use of 
|a small pinion on the main 
| shaft; when this slow gear is 
| used the engine travels at the 
| rate of 24 miles an hour. This 
| slow speed may not often be 
| needed, but when — 
requires its use it will be : 
appreciated. Ordinarily the eS ee 

is used, and with it the engine has 
ample power to draw the outfit over roads and fields at a 
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Fig. 12—-NICHOLS AND SHEP- 





through the heater onits way to the boiler. Fig. 10 shows a 
section of the cylinders. Steam enters from the boiler at H 
below the valve, and does not enter the valve chest M until | 
it is exhausted from the high-pressure cylinder. The valve 
has a cavity X, through which the steam passes to the small 
cylinder E D alternately through the ports K and L. The 
ports P O and N belong to the low-pressure cylinder. It is 
obvious that steam enters below the valve in its passage to 
the high-pressure cylinder. This entering steam has access 
only to a limited area, and tends to offset the pressure of the 
steam in the valve chest, which operates on the whole area 
of the valve. By this arrangement a simple balanced valve is 
obtained. The power is conveyed from the crankshaft bymeans 
of an inclined shaft, which reduces the number of parts and 
minimises the friction to its lowest point. One end of the | 
inclined shaft receives its motion through bevel gearing from | 
the crank shaft in the drum end of the bevel wheel ; at the top 
of the inclined shaft a neat friction clutch is placed. The 
lower end of the shaft gears into a large bevel wheel, in which 
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Fig. 1i—NICHOLS AND SHEPARD’S TRACTION ENGINE 


The change from 


speed of from four to five miles per hour. 
The 


one speed to another is effected by a neat ‘device. 





Sy 
Fig. 13—NICHSLS AND SHEPARD'S SPRING MOUNTING 


driving wheels of the Jumbo traction engines are of unusually 
large diameter, the advantage of which goes without say- 


chanics that can be obtained. | 


After the | 


ing; a large internal spur ring secured near the periphery of 
each wheel is driven by a pinion on each end of the counter- 
shaft. It is very evident that this traction engine is a good 
road engine. The throttle and reversing motion are easily 
manipulated, both while in the field and on the road; the 
Jumbo climbs some hills over which it is impossible to drive 
an ordinary two-horse wagon. 

The standard type of traction engine made by the Nichols 
and Shepard Company, of Battle Creek, Michigan, is 
shown by Fig. 11. The boiler is of extra strength, 
double riveted, where the severest strains are met with. 
A good form of copper thimble, as shown by Fig, 12, 
is used for securing the boiler tubes at the fire-box end. 
From the illustration it will be seen that the engine is 
secured to a neat form of water heater, the cylinder placed at 
| the fire-box end, and the crank disc at the smoke-box end. 
| The main axle is placed about the centre of the fire-box ; the 
| method of mounting the engine on springs is nicely carried 








Say 
Fig. 14-NICHOLS AND SHEPARD’'S MCUNTinG 
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| ; 
out, as shown by the illustration; the rear axle is square, form- 


| ing a good seat for the spiral springs, which are kept in place 
by aneat bracket. Over the square axle a sleeve is placed for 
the hind road wheel to run on, as shown by Figs. 13, 14, 15. 
The traction gearing is specially strong, and the pinions are 
made of steel. 

The Nichols-Shepard 13-horse traction engine, when run- 
ning 225 revolutions of the crank shaft, the engine travels 
at 2,5, miles per hour. Weight of this engine in working 
| trim is 11,500 lb. The engine will haul 20 tons on smooth 
| hard roads, working at 125 1b. pressure per square inch, 
steaming easily with this load. The compound traction 
engine made by this firm is neatly arranged, has an extended 
smoke-box, with the leading wheels placed well forward. 

Few firms make so many sizes and types of engines as 
| Pitts’ Agricultural Works, Buffalo. Fig. 16 shows a 
very neat direct flue wood or coal burning traction 
engine, with bored guide and side crank. The cylinder and 
| crank shaft bearing are each mounted on opposite ends of a 
| water heater, thus avoiding disturbances of working parts by 
the expansion and contraction of the boiler. The engine is 
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Sway 
Fig. 15—NICHOLS 


mounted on wrought steel wheels with malleable iron lags. 
Fig. 17 represents a standard return flue or straw-burning 
engine, used throughout the prairie region, and in South 
America, where fuel is scarce. 
Fig. 18 shows another large size engine, with return flue 
boiler for straw burning; this engine is mounted on three 
wheels, and, like all Messrs. Pitts’ larger sizes of traction 
| engine, is made with a centre crank; the detail drawing, 
| Fig. 19, shows the centre crank and the Woolf patent reverse 

valve gear. Its construction is simple, substantial, and 
| admirably answers for reversing the engine and for varying 
| at will the travel of the valve, so as to vary the point of cut off. 
Further on are given some dimensions of Buffalo Pitts’ cele- 
brated traction engines; many points of great interest in these 
engines have been passed over without remark for want of 
space. 

The Port Huron Engine and Thresher Company’s catalogue 
teems with valuable information for the thresherman as 
well as for the engineer. Full parti- 
culars are given to enable anyone to 
test the strength of the boiler in 
every part. 

Fig. 20 shows the fly-wheel side 
of the Port Huron traction engine. 
The cylinder is fitted with a balanced 
piston valve with self-expanding rings. 
Some important tests have been 
carried ovt with the Grisse valve 
motion, which have proved the device 
to be more advantageous than the 
ordinary link motion reversing gear. 
The saving in fuel, or the gain in 
power by the use of the piston 
place of an ordinary unbalanced slide 


| 
| 
| 
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valve, in the 
valve, has resulted in 14-horse net. 


The distribution of 














1898 THE ENGINEER 


JULY 


I, 


17 








the weight on the wheels causes the engine to draw heavy | field traction engine is undoubtedly very powerful; it never 
loads without rearing; the engine is slow geared ; when the | rears in front, no matter how heavy the load happens to be. 
fly-wheel runs at 220 revolutions per minute the drivers | It will draw the whole rig up steep inclines at 24 miles an 
revolve, so as to cause the engine to travel on the road a | hour, and has taken the machinery up difficult places wherever 
little faster than a good team naturally walks. If faster | a team can be employed. The good arrangement of the axle 
travelling is desired the engine may be run at 300 revolutions | and the gearing accounts for the engine being a first-class 
per minute with safety. The platform is hung on springs. | hauling engine; the whole weight of the engine is in front of 
It will be seen from the illus- 
trations that an extension 
smoke-box is adopted, which is 
a perfect spark arrester. The 
boiler is subjected to a cold- 
water pressure of 225 lb. per 
square inch, and a steam test 
pressure of 150 lb. to 170 lb. 
A dry pipe is used for conduct- 
ing the steam from the top of 
the dome to the cylinder. The 
Port Huron is undoubtedly a 
high-grade traction engine ; is 
economical in steam, strong 
and good in all its details, and 
possesses some advantages that 
will be appreciated by thresher- 
men. 

Ingleton’s automatic track 
for use with all kinds of 
traction engines is shown by 
Fig. 21. By referring to the 
illustration it will be seen that 
the track can be made to rise 
from the ground automatically 
with the steering of the en- 
gine, so that in making a short 
curve with the engine, the 
track is thrown out of opera- 
tion, allowing it to turn as 
easily and with the same free- 
dom as if the track were not 
there. Many tracks have been 
tried, some have answered 
fairly well, but the great diffi- 
culty to overcome in must of 
the devices was the turning of the engine within a reasonable 
radius. This was found impossible, hence the value of the 
above arrangement. 

The Springfield traction engine made by O. S. Kelly Com- 
pany possesses many points of 
merit. The style of construc- 
tion has much to recommend 
it. The hind axle and coun- 
ter-shaft are placed at the rear 
of the fire-box, as shown in the 
illustration—-Fig. 22. Only 
four spur wheels are used to 
transmit the power from the 
crank shaft to the hind axle. 
The compensating gear i 
placed on the axle; it is com- 
posed of bevel wheels in the 
usual manner. By an im- 
proved elastic connection the 
driving gear is relieved of all 
strain, and prevents the possi- 
bility of breaking any of the 





Fig. 19—PITT'’S CENTRE CRANK ENGINE | 








the axle, which effectually prevents rearing ; an engine cannot 
pull a load if the front wheels have little weight on them and 
leave the ground. To prevent rearing some makers introduce 
some devices of a doubtful character. 
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cogs. This gear is shown by 
Fig. 23. It will be seen that 


the only connection between 
the outer circle D and the 
arms F is through the six 
steel springs. Three of these 
springs are compressed in a 
forward movement, and three 
in a backward motion, E re- 
presents the cast trunnions, 
which rest loosely in sockets. 
The driving wheels are constructed chiefly 
1ron. 

The cylinder, slides, bed-plate, and pillow block are all 
separate and interchangeable; the slides are made of best cold ! 
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Fig 21—INGLETON’S AUTOMATIC TRACK 


The Minneapolis Threshing Machine Company is entitled to 
special mention as manufacturers of first-class traction 
engines. 
engine, with full cab covering the entire engine. 


of wrought 


Fig. 24 shows an engraving of their compound 
The fly- 











Fig. 22—SPRINGFIELD TRACTION ENGINE 


wheel side of the same engine is represented by Fig. 25. Thresh- 
ing machines have been increased in size and capacity, the 
addition of self-feeders, weighers and wind stackers, have ne- 
cessitated more engine power. To provide additional power 


rolled steel. A spring under the front of the engine makes it 
easy to steer. The boiler being entirely independent of the 
traction gearing, is used only to furnish steam—its legitimate 
function—and not as a support for the gearing. The Spring- | 








| carefully proportioned and lagged boilers producing 


| Alecto, 


without the necessity of furnishing engines too heavy for coun- 
try bridges and soft ground, the compound engine has been 
introduced. The compound engine does its work easily with 
the same steam pressure used in the simple engine, and it is 
a more powerful motor. At any pressure from 100 1b. to 
125lb., it will furnish 3 or 4-horse power more from the 
same amount of steam, fuel, and water, than the best single 
engine under similar circumstances. The engine is mounted 
on a cylindrical return flue boiler, the same boiler with 
modified furnace being used for coal, wood, or straw. A 
superheating pipe is used for drying the steam before it enters 
the cylinder. The driving wheels are made of steel, with 
broad tires and high malleable mud cleats, as shown in the 
illustrations. 

The Minneapolis traction engines occupy a good position 
for economy in fuel, safety, durability, and simplicity. Some 
particulars of the trials carried out with a traction engine of 
this manufacture at the World’s Fair may be of interest :— 
“In moving, the engine hauled the tank wagon with an 
eight-barrel tank of water, a supply of fuel, the separator, 
feeder, and bagger, across a field to the road, accomplishing 
it without any apparent effort, travelling at the rate of four 
miles an hour. We witnessed a test of the Minneapolis 
traction engine with heavy loads. The engine hauled at one 
load six traction engines weighing 30 tons. This load it 
drew over two railroad tracks, ascending quite an incline, 
over rough roads, and making several sharp curves. This 
remarkable performance constituted a most severe and 
thorough test, and demonstrated to satisfaction the supe- 
riority of the Minneapolis traction engine.” 


Tae Eveweers 





Fig. 23--SPRINGFIELD ELASTIC WHEEL GEAR 


There followsatable—p. 18—of dimensionsof eight American 


| coal-burning traction engines of practically the same rated 


horse-power, and the dimensions of one English traction 
engine is also added of similar proportions. The actual 
horse-power must be taken as approximate only, as we have 
not sufficient particulars given by the makers to enable us to 
calculate exactly what each engine would develope by the 
friction brake on the fiy-wheel. 

A small table showing the water and coal consumption of 
four single-cylinder traction engines is also given. 


Several 
Name of maker .. Advance. Huber. Foden. English 
makers. 
Water per B.H.P per hour 34°5 32°04 25°63 27°0 
Coal per B.H.P. per hour 50 5°32 2°58 3°3 


The first two columns are taken from the makers’ cata- 
logues, the second column shows the results of trials at the 
World’s Fair. The third column represents the figures ob- 
tained during some exhaustive trials at the Newcastle show 
of the Royal Agricultural Society of England. 

The fourth column shows the results repeatedly obtained 
when thrashing under favourable conditions with the best 
English traction engines, having steam-jacketed cylinders, 
dry 
steam, fitted with a feed-water heater, and the link motion 
notched up for producing an early cut-off. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Benjamin J. 
Barnes, to the Victory, for reserve; James Leighton, to the 
Victory, additional for the Sultan ; Frederick A. Cocks, to the 
Blake. Staff engineer: Thomas Thorne, to the Nile. Chief 
engineer: Henry Humphreys, to the Pembroke, additional for the 
Speedy. Engineers: Victor E. Snook, to the Wildfire, additional, 
for the Landrail ; Ernest Barr, to the Victory, for the Conflict ; 
Frederick G. Jacobs, to the Mars; and Henry A. Madge, to the 
Severn, for the Onyx. Assistant engineer: F. Guyer, to the 
Artificer: H. E. G. Apps, to the Severn, for the Onyx. 

TRADE AND BusINESS ANNOUNCEMENTS. — The Wheeler Con- 
denser and Engineering Company ask us to say that they have 
moved into larger premises at 179, Queen Victoria-street, E.C.— 
The Central Cyclone Company, Limited, sold to the United Alkali 
Company, Limited, machines at the Birmingham Show.—Messrs. 
Booth and Ravenshaw inform us that the partnership hitherto 
existing between them terminated on June 25th. They will 
respectively continue to carry on the separate departments of their 
business at the same address, 110, Cannon-street.—Messrs. Hodges 
and Co., late of Stoke Newington, inform us that they have 
removed to new works at Dunstable with greatly increased manu- 
facturing and railway facilities—The Klein Engineering Com- 

ny, Limited, has taken over the engineering department of 
Mr. F. R. Putz, Manchester, and will carry on the manufacture of 
condensing plants, water coolers, &c. Head office, 9, South 
Parade, Deansgate, Manchester. 

REFUSE DESTRUCTOR AND ELECTRIC LIGHTING IN LAMBETH.— 
The South London Electric Supply Corporation, who some time ago 
acquired the Lambeth Electric Lighting Provisional Order, entered 
into an agreement with the Lambeth Vestry to erect a refuse de- 
structor in conjunction with the projected electric light station. The 
Corporation has now submitted to the Vestry for approval plans of 
the destructor which is proposed to be constructed by Messrs. 
Manlove, Alliott, and Co. in Bengeworth-road, Loughborough 
Junction. As the agreement provided that the destructor should 
be ‘‘of the most approved sanitary type,” the Vestry were referred 
to that at Shoreditch, constructed by the same company. The 
Shoreditch destructor has been inspected by a Committee appointed 
by the local authority, who report that it appears to be most 
efficient, and as a result of the examination and report the Vestry 
has decided to approve the plans submitted on behalf of Messrs- 
Manlove, Alliott, and Co. 
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LATEST TYPES OF AMERICAN TRACTION ENGINES LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


(For description see paye 17.) 





THE BALANCING OF ENGINES. 


Sir,—In my letter last week I should have written a sentence in 
the penultimate paragraph thus :—‘‘ It follows from it that if a 
complete engine is ‘balanced,’ or designed, so that the common 
centre of gravity of all the parts in motion remain in fixed position 
relative to the frame, and also so that all resultant axes of gravity 
either remain thus fixed, or rotate in constant direction and 
speed, it will exert no force to vibrate its bed-plate.” The altera- 
tion is necessary to make the statement applicable generally, and 
also to cover the vibratory effects of periodic variations in the 
rotative speed—to which, by the way, I devoted a brief section 
of my paper. 

I have been re-reading Professor Smith’s letter with a view to 
further reply, and I find that I put too narrow a construction upon 
some of his statements. I conclude now that he quarrels rather 
with the manner of my theorem that ‘‘ steam stresses have nothing 
to do with the problem of balancing an engine” than with its 
obvious meaning. If I had added, ‘‘ except in the way they order 
the motion,” he would, I think, not have objected to it. My ~ 
mode of thought is the practical one of regarding the influence of 
uneven rotation quite distinctly from the balance of the engine 
parts. For the effects have little in common, and constancy of 
rotation is usually sought after for quite other reasons than that 
of balance, and often so closely reached that its vibratory influence 
is not great. At the same time he would not have thought that 
I had lost sight of it if he had read my paper. This | say in 
concession to the broader definition of the word balancing. If | 
claim the narrow and common acceptance of the term in this con- 
nection, the theorem as first stated 1s in no need of qualification. 

Professor Smith follows up my remark about ‘‘ complete 
machines,” and goes into a rather superfine discussion of what 
constitutes the completeness. But it does not greatly concern the 
practical aspects of our subject. In fact, the two cases, in which 
the balancing question is now of most moment, are direct-coupled 
dynamo engines and marine engines, in neither of which is the 
want of completeness anything but a very fine distinction. More- 
over, any balanced engine, if it has a constant turning moment 
and works against constant resistance, will be free from vibration, 
however and whatever it drives. Uneven rotation may produce 
vibration through the inertia effects of the fly-wheel in a way 
I described in my paper; but ‘‘turning moment,” and not 
“balance” pure and simple, is the dominating influence here, and 
this depends, of course, mostly on the number of points and 
directions at which the rotative effort is applied. 

I am glad to see that Professor Smith has mentioned the vibratory 
influence arising from the presence of axle springs in locomotives. 
But for time, I intended to have referred to it in my paper, which 
was already too long. The effect is such that the varying down- 
ward pressure on the slides tends to raise the driving wheels from 
the rails and let them fall again, twice per revolution. It is only 
a small effect with long connecting-rods, and it only bears on this 
particular case. In most engines the interconnections of the parts 
are by design perfectly rigid, and “springy links” do not enter 
the argument, The point, in fact, only arises because the loco- 
motive is not a complete machine apart from the rails ; and the 
evil, which, if large, would be a difficult one to deal with, must be 
classed with other minor defects in locomotives that are productive 
of vibration, such as the uneven wear of wheels. The old system 
of inclining the cylinders was, as Professor Smith states, a serious 
mistake from this same point of view. But I reiterate that the 
circumstance that we are compelled for ulterior reasons to use 
springy links in a certain construction of incomplete engine, 
through the medium of which the steam pressure may be pro- 
ductive of vibration, does not vitiate the general theorem that 
steam stresses are not directly concerned in the balancing 
problem. 

Professor Smith speaks of absorption of energy by the friction of 
the mechanism, and how it spoils the practical application of the 
law of equal action and reaction. But what, free of superfluous 
verbiage, is the actual bearing of this point on the question in hand ! 
It is this, that any engine in which the absorption by friction were 
such as to significantly alter the stresses, would be rejected by the 
mechanician as too inefficient for practical use. Professor Smith 
knows this as well as the rest of us ; and why he introduced the 
point to confuse an already too complex study I cannot conceive. 

Besides, absorption does not influence the resultant vibratory 
effect. Like cushioning it modifies the bearing stresses, and no 
more. Therefore, the invincible fact remains that it is only 
resultant effects we have to deal with; which is the same grand 
truth that comes to us direct from purely mathematical considera- 
tions. Professor Smith, I am sure, has also realised this ; there- 
fore I take him to task for the superfine attitude he takes on this 
point. Paradox and plausible syllogisms flourish well enough with- 
out the quasi-support of his name and authority ; and I hold that 
one should pause long before he gives it pretext, and generally 
unsettles plain men’s minds by wrapping up simple truths in a 
mass of superfluous qualifications. [I am sorry to have to speak 
thus emphatically. We are really so much of the same mind, 
that in the broadest sense we have no ground of variance. But I 
am strongly in earnest in wanting to free this subject of purely 
academic trammels. I want itintelligible to the busy mechanician 
as wellas to the dreamy mathematician, and therefore I object 
to its being overburdened with metaphysics. 

I shall leave ‘‘X.” and Professor Smith to pursue alone the 
quibble raised as to the tangibility of Newton’s third law. But as 
to the former’s instance, I must again protest against belt effeets 
being brought into the argument. There is nothing wonderful in 
the fact that the jerky transmission of power by a loose flappir 
belt will violently shake an engine ; and it has — to do wit 
our subject. Otherwise it is not to be supposed that a small 
vertical engine fixed to a heavy boiler would exhibit much 
vibration. 

I see ‘* X,” does not grasp the meaning of synchronism in this 
connection. It is not a question of engines being in tune with 
foundations—the idea is absurd—but of engines being in tune with 
each other. Next as to the vibratory effects to be expected from 
different engines, it is necessary to remember that the inertia 
forces are proportional to 4x? x2 ¢, where ¢ is throw of crank, and 
: : nw the revolutions per second. That is, they are proportional to 

the piston speed multiplied by the revolutions, which shows how 

Fig. 25—MINNEAPOLIS COMPOUND TRACTION ENGINE short-stroke engines are the more conspicuous in this respect. For 
with same piston speed, power, and weight of parts, there is 

—___—_—— -- —--—— —--- — double the inertia force acting in an engine running at double 
acacia) the revolutions of another. It is roughly, in fact, not so much a 
question of size and piston speed as of revolutions. Quick revo- 
lution means severe inertia stresses, alternating rapidly in direc- 














: ; ae aE 2 ss Minnea- | & English | - tion. Hence the more significant vibration. repeat his own 

Name of Maker - c+ wo «| Advance, Pitts. Jumbo.  Gaar Scott. Pt. Huron. —— | Stevens. — Case. polite cae “rg *X,’ onl think the matter zoe re will find 
i | : ker. i X. . 

Rated horse-power.. .. .. 16 15 16 16 16 16 | ae ae 16 that, after all,” there are some very powerful forces to cause 
Actual horse-power.. .. .. 30 = = so 31 38 el 80 a vibration in quick-revolution engines, since these, for commercial, 
Dinrnoser Oh oyiinder, in... -. 8} 8 4 St - —— 2 i mechanical, and thermal reasons, have also to be run at fairl 
Length of stroke,in. .. .. .. 10 10 12 11 10 11 105 12 10 high pi ’ oof ’ , av Tainly 
Working pressure, Ib. .. .. .. 100 - - 110 120 120 | 120 140 — 1g: —  e 8. h’ ee ; : re 
Hydraulic test press .. .. . = — — 225 185 —~ 240 — Of Professor Smith’s engine I have only a vague conception ; 
Diameter of boiler, in. .. .. .. 295 30 30 32 30% 40 28 32 29 and being condemned to the primitive civilisation of provincial 
Width of fire-box, in. .. .. .. 24 25 25 = 26 a - towns, I have no ready means of reference regarding it. But I 
Lona ot as sn. a “4 = ; ro ag’ bad oe oe: understand the principle of it comprises two counterweighted 
Dian an tg) a0-9dla aa Ton . “91 9 “on | 2 eRe 9 crank discs, rotated in opposite directions by two connecting-rods 
iameter of tubes, in. . : 25 2 24 2 2 | 2 24 | 2 : 7 A d r 
Length of tubes,in. .. .. .. 93 72 78 = 72 88 72 72 96 from the same crosshead. That is how it has been described to 
Fly-wheel sizes, in... .. .. ... 40 x 10k | 40 x 8} - 38 x 40 x 10 | 42 x 8 40 x 95 54 x 6f | 36 x 9 me ; but if this is correct, it is not in perfect balance, for the 
Driving wheels, in... .. .. .. 66 x 18 | 66 x 16 — 62x 14 | 66 x 16 | 56 x 16 | GO Xx 16 | 6Y x 16 | 66 x 16 | connecting-rod effect remains unbalanced, which is readily appa- 
Revolutions per minute Se ais 225 249 re 221 220 225 220 “a | 250 rent when we observe that, when the piston has travell: own 
Speed on see, sic eee _ — 2 a (2) = mr 54 = half the stroke, the counterweights have not risen one-half. I 
cetera ceed Sle a as Tabs =o mo —  shoould like to know how this has been corrected in the avtual 
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design. If it has been left to take care of itself, Professor Smith 
must not blame the steam stresses for any difficulties experienced 
in realising “‘ its perfect balance.” 

I must ask ‘‘ Vauxhall” to again excuse me. 

Nottingham, June 27th. JAMES WHITCHER, 





THE ROYAL ENGINEERS. 


sin,—Tbe Royal Engineers, the corps charged with army tech- 
nical work generally, and including from the submarine miner to 
the railway traffic manager, from the balloonist to the mechanist, 
are still educated together, charged alike with a same set of pro- 
fessional duties of military engineers, and absolutely interchange- 
able from one position to another, by an attempt to treat them still 
as members of one profession, like before the applications of rail- 
ways, machinery, electricity, and the modern developments of 
engineering to warfare. : 

The apparent withdrawal of the paragraph in the ‘ Queen's 
Kegulations for the Army,” which used to mention certain duties 
as professional to all engineers alike, the keeping of a record of 
the various kinds of employment into which each officer has drifted 
during his career in an unorganised corps, and the withdrawal of 
part of the military engineer’s education from the curriculum of 
officers destined for submarine miners—although there is no 
guarantee whatever that those officers will remain submarine 
miners, and though one of those subjects, permanent fortification, 
js one of the only ones of the military engineers’ specialities which 
really would be useful to them—is absolutely all that has ever 
been done since the Royal Engineers have come to include many 
quite distinct professions to recognise the fact. 

The wholesale waste of efficiency and misapplication of valuable 
education resulting of such a state of affairs is obvious enough ; 
but the evils of the system are far from ending there, the greatest 
undoubtedly being some indirect ones, 

As regards the corps itself. The Royal Engineers have now to 
furnish three quite distinct kinds of officers. Firstly, the military 
engineer proper, the normal officer of engineer companies, who, 
combining a thorough military training and knowledge with the 
yualitications of an engineer, designs fortifications and plans 
attacks on fortresses. 

His companies, going into the field equipped with engineering 
plant and appliances, must in the emergencies of war be ready to 
turn themselves not only to the one kind of work, but to any that 
may be required at the moment. Their training, therefore, espe- 
cially that of the officers, must be essentially a varied one, and 
which is, moreover, in every way that most suitable for 
an engineer of emergencies and expedients. Those companies are 
therefore combined, different as their special works may some- 
times be, in one corps, under one corps of officers, who, pve an 
constantly from one kind to another, and gaining experience in civil 
employment when possible, get the varied training necessary for 
them; to get which it is, moreover, clearly indispensable that 
they should be carefully relieved of any speciality additiona! to 
the many required of them—all the works that their troops with 
the tools they carry cou!d execute, 

Secondly, the officers of the newer kinds of engineer companies, 
equipped with special appliances for one special kind of work. 
This need for a generalised knowledge does not, therefore, 
apply to them any more than for the military engineer to 
extend his already too comprehensive list of knowledge to 
their work, which his troops are not, either, equipped to do; 
but so great are the advantages of versatility in all branches 
of an army, that troops of that kind have been combined 
in organisation and training with others of similar specialities, 
in countries where careful organisation of the scientific services 
has been carried out, as in Germany the coast artillery and sub- 
marine mining services. 

The Artillery—a science which is an engineering one quite as 
much as others who have alone retained the name—was originally 
a branch of the Engineers. The necessity of separating it, being 
titted for its one kind of work only, and therefore to be trained 
for it alone, was recognised long ago; but the identical necessity 
for separating the submarine miners from the military engineers 
has not been recognised yet in our service. 

Thirdly, by the modern developments of engineering science 
and its application to war. A certain number to form a staff of 
officers who, contrarily to the military engineer proper, must 
specialise to manage railways, plan the railways, or other 
such engineering carried out, on large and more permanent 
scale on the lines of communication, or in exceptional circum- 
stances in the front. These officers also have as little need, 
for their duties, of a very generalised knowledge, as the military 
engineer for the hasty and temporary works he would have 
to put up and repair under the very fire often of the enemy, 
has for a specialised knowledge, so constitute also an absolutely 
different class, These form also a list of officers, well trained as 
engineers, though less specially as military engineers, to draw on 
in cases where engineer companies are furnished with very large 
complements of officers, occasionally as many as ten per company, as 
they are sometimes for special work or in special circumstances, In 
such cases the luxury of some specialised officers among them 
becoming permissible, the normal complement of specially-trained 
military engineers, together with officers having specialised some 
kind of work the company is to be employed in, is a very excellent 
officering, quite independently of the economical necessities and of 
the fact that by not doing things so, and increasing the military 
engineers themselves to meet any such call, they become so 
numerous that with the always limited amount of engineering 
work available to train them on in peace time, few can get a 
sufficient training at all. 

For this latter kind a very large proportion of the Royal Engi- 
neers as the present system works are very well trained, most of 
those in the Indian Public and Military Works Departments fur- 
nishing capable specialists and officers of great utility in engineer 
companies in perhaps all situations arising in uncivilised warfare. 
But with a corps of officers increased to 800—excluding colonels 
and officers under instruction—for whom there is never employ- 
ment giving any real military engineering experience at all in 
peace for more than 250 at a time—including 170 with engineer 
companies, properly speaking, and some additional 70 in quasi- 
military employment affording military engineering experience ; 
the whole of which corps being officially regarded as military 
engineers, a large proportion of them come in for some share of 
such experience, divided as they are among so many officers, and 
meagre as is often the experience they afford, no properly-trained 
adequate body of really military engineers is or can be trained 
among them, and the efficiency of the still most important branch 

is sacrificed. 

By the mixture of these utterly different branches, officers are 
found in the one kind of eres who have spent some part of 
their service learning a work belonging to another, meaning, in 
such a case as the military engineers, to the inevitable sacrifice of 
some knowledge that really is essential to them; and a very large 
proportion of the education in military engineering is given to 
officers such as those of the second, and many of the third 
categories, who ofall in the army have about the least opportunity 
of keeping up such knowledge in peace, or of applying it in war. 
This wholly avoidable sacrifice of efficiency is rendered the more 
serious by the fact that the value, the range of utility of engineer 
troops, varies in some degree directly as the attainments of their 
officers and their capability of putting them to different kinds of 
work as occasions might arise. 

A thorough training, as well as education, in engineering is equally 
essential to engineers of all branches, but not attained or attainable 
with the undivided corps, regarded as a whole a corps of military 
engineers; for it has become too large for it to be possible to 
arrange for all its officers spending a fixed portion of their service 
in some department where they could get real engineering experi- 
ence, so that the examination of the records of service of enginger 








officers will show, together with a number who are military 
engineers by name only, a number who are engineers at all by no 
better title. 

So clear, however, has it become that the War-otfice is more 
inclined to endeavour to maintain unaltered an historic corps than 
to study seriously the best organisations of the Engineer services 
for national defence, that it is to the harm that the unorganised 
corps does without it that Royal Engineers who wish to see their 
service put into a workable shape look, in hope of seeing them 
cause some action to be taken in the matter. Not only are these 
evils more obvious, of more general interest, and incapable of 
being argued away with obsolete but deceptive arguments, such 
as those by which the corps of all science has been bolstered up 
so long, but they are really of far greater importance. 

The undivided corps is the obstacle to the natural organisation 
of the engineer services by re-militarising the Imperial Branch of 
the Indian Public Works Department, the formation of which into 
a partly civil department has since been constantly condemned. 

Its officers are singularly suited to be used as a military reserve, 
not only by the value of their professional attainments in every 
branch of the army, but by the fact that, with the exception of 
those employed on works in important connection with a military 
campaign, they are thrown wholesale out of their normal employ- 
ment in war by the dearth of funds for public works. 

Trained at Cooper’s Hill as soldiers, whilst being educated as 
civil engineers, and posted on joining their department to native 
regiments, which they would join on active service and in peace 
time for manceuvres as occasion presented, they would form a 
highly valuable body of officers, not alone to supply engineer 
companies when a large number were mobilised with large com- 
plements of officers, but, with the present size of that department, 
the so much-needed reserve for the whole of the Indian Native 
Army. 

Gu ntelaion field rank, when their inevitable Jack of military 
experience would render advisable their withdrawal from higher 
regimental employment, they would form the staff of specialists of 
all kinds our army requires—one larger than theoretically neces- 
sary ; but this is as it should be, as large numbers employed on 
railways leading to the front and such works would be wholly un- 
available in time of war. The now partly military and partly 
civil Royal Engineers Department, increased as it would have to 
be if the Royal Engineers were reduced and similarly militarised, 
would form to the home service what the militarised Public 
Works Department would to the Indian. 

But this could not be done without reducing the Royal Engi- 
neers to the number required as military engineers, for a normal 
complement of officers for all the engineer companies proper and 
for extra military engineering appointments. en their training 
would present no difficulty, and few more than one-half being 
employed with their companies in peace time of the large propor- 
tion of officers which constitutes their normal complement for war, 
a large number could always be spared for training in civil em- 
ployment. The undivided corps is thus responsible in a very 
direct way for the dangerously under-officered condition of the 
whole of the Indian Native Army. With the 800 engineer officers 
for whom there are in peace time but under 250 military appoint- 
ments of any kind, a large number are never employed in com- 
manding troops and in the duties of a soldier. By virtue of their 
nominal profession of military engineers, however, conferring on 
them combatant rank, these officers are all entitled to claim the 
command in the field whenever events may have made them senior 
onthe spot. 

The undivided corps, therefore, is responsible for the fact 
that in the British service no technical qualification beyond 
having been once educated in a military school is required 
to allow officers to take command of men and lead them in battle. 

The Royal Engineers are the cause of the necessity, so expensive 
to the Indian Government, of maintaining separate military and 
Public Works Departments, and that whilst adding but very 
little to its defensive power, as compared with what the far less 
—— wholly militarised engineering department would do. 

‘inally, they are the cause of constant grievance and injustice to 
the civil engineer of the Public Works Department, taking many of 
the most coveted appointments of their department, and doing 
with them the same work for much higher pay. 

Seeing the grotesque impossibility of an undivided corps of all 
sciences treated as members of one profession, the grave anomalies 
it gives rise to in practice, and the example set by other Powers, 
whose engineer services, far less important relatively than ours, 
have all long ago been put in order, and more especially seeing 
the very limited utility as well as the hindered efficiency of this 
corps as compared with that of the Engineer service, we could 
have at a less cost by using available material and making neces- 
sary changes ; this case should be exposed as perhaps the most 
remarkable instance available of the degree to which our military 
administrators lack in the capacity to see the necessity of achange, 
however obvious, or the courage to carry it out. 

A Roya. ENGINEER OFFICER, 
Late of the Indian Public Works Department. 

June 17th, 





WORKMAN’S COMPENSATION ACT. 


Sir,—Your Special Commissioner, in his article referring to our 
fund, speaks of my report as a private document. Allow me to 
say that any of your readers can have a copy by applying to Mr. 
J. Bush, the secretary to the company. 

Our experience since the metual fund was started in July last 
has been valuable, as showing certain unexpected and, to some 
extent, disappointing results, the chief being the extraordinary 
number of trivial claims on the fund. The report above referred 
to was written solely for the information of our workmen, who 
are almost to a man subscribers to the fund, I am glad to say, 
with a satisfactory result. The committee of workmen have 
agreed unanimously—the suggestion, in fact, was made by them- 
selves — that the rate of payment ought to be reduced for all 
accidents that cause disablement not exceeding a fortnight from 
the Accident Fund pay of 18s. to the Sick Fund rate of 12s, a week, 
and they recommend that we should revert to the old system of 
making these minor accidents a charge upon that fund. This 
recommendation was made because a workman member said a 
definition of what is an accident was wanted, and this being 
found impracticable, they thought it best to fall back on the Sick 
Fund. They believe, and I think with reason, that many men 
who in the past twelve months have come on the Accident Fund 
for the 18s. a week would not come on the Sick Fund at all, or, 
if so, for a shorter time. This arrangement leaves the pay for all 
serious accidents at the higher rate. In the event of an accident 
supposed to be slight, turning out serious, there will be no 
difficulty in making up the 12s, to 18s., for the first two weeks, 
Let me sum it up in a sentence. Give as little as possible for 
trifling accidents, and deal as liberally as circumstances will permit 
with those of a serious nature. 

In our case, even on the liberal provision for all accidents which 
has been in force during the last twelve months, the money cost is 
not serious. Including pensions of 10s, a week to the twelve 
surviving widows of all,the men killed in the company’s service, 
the total is about 1?d. per week per man, or £1300, which on 
£320,000 paid in wages in the year is rather under 8s. per cent. 
To meet the claims under the Act not more than half, or 4s. per 
cent. on wages, or less than ld, per week per man, would have 
been quite sufficient. 

I hold that every industry ought to provide for its killed and 
wounded workers, and am, therefore, a supporter of the principle 
of the Act ; but the best and only thoroughly satisfactory method 
is, I firmly believe, by means of a mutual fund to provide for all 
accidents. Where trade unions do not not tyrannically interfere 
with the free judgment of the workmen, our experience shows 
that they will readily unite with their employers to create and 





work a reasonably mutual arrangement. It is much better than 
insurance, which for many reasons seems to me the worst plan that 
can be adopted ; better by far do nothing and take the risk of 
the Act, except, perhaps, where the number of men employed is 
small. For the small employer there seems to be no alternative 
to insurance, and seeing that it has been said that expenses, 
management, &c., absorb 40 per cent. of the premiums, the 
protest you have made against excessive premiums is most 
necessary. 

I would point out to your correspondent “‘ Factory Surgeon ” 
that, if the Act did not exclude the first fortnight, the danger of 
which he speaks would be enormously increased, That first 
fortnight’s exclusion is the salvation of the Act. Without it the 
door would have been opened, and a powerful inducement given, 
to all kinds of trivial and trumpery claims, both honest and dis- 
honest. A man now will hesitate before going without pay for a 
fortnight, and it will not be worth his while, if he is able to return 
to w.rk in the second week, to spin out the time in order to get 
no more than half-pay for a short time afterwards. 

South Metropolitan Gas Company, GEORGE LIVESEY, 

Old Kent-road, $.E., June 27th. 





MAGNETISM AND THE SPECTRUM. 


Sir,—My attention has been called to a note in the Llectrical 
Review of June 10th, being a copy of a letter by Mr. Charles, of 
Bristol, appearing, I understand, in THE ENGINEER, with reference 
to magnetism being produced by the violet rays of the solar 
spectrum. In case Mr. Charles may not have obtained the infor- 
mation he desires, and being myself very interested in magnetism, 
it affords me much pleasure to draw his attention to the following. 
Humboldt in his ‘‘ Cosmos,” vol. v., e 64, published by Bohn in 
1858, makes the following observations, viz.: A.D. 1812, ‘‘ Mori- 
chini, of Rome, maintained that non-magnetised steel needles 
became magnetic by contact with the violet rays of light. Kegard- 
ing the long contention excited by this assertion, and the ingenious 
experiments of Mrs. Somerville, together with the wholly negative 
results of Riess and Moser, see Sir David Brewster, ‘Treatise on 
Magnetism,’ 1837, page 48.” ARTHUR G, COTTERILL. 

Birmingham, June 28th. 





THEORETICAL DYNAMICS. 


Sir,—It is wel! known that if a billiard ball is struck high up 
with the cue it will follow the ball which it strikes full. 

It is also known that if a ball is struck low down with the cue, 
it will not follow the ball which it strikes full, but will stop dead, 
transferring the whole of its energy to the ball which it strikes, 
Will any reader explain why ? 

I have asked many persons, but have never got a satisfactory 
explanation. 

Am I right in assuming that in the former case the ball rotates 
faster than it rolls, so that it has positive slip on the cloth, just 
as a driving-wheel has on the rails ; and that in the latter case it 
has negative slip on the cloth, revolving more slowly than it rolls ? 
The hypothesis will explain what takes place, but I find it very 
difficult to believe the hypothesis, and I can find no evidence of 
such a thing in experiments made with marked balls. The whole 
question of ‘‘side” is very curious and interesting, as, for ex- 
ample, in base ball and cricket; but mine is not a question of 
“side.” LosinG HAZARD, 

June 27th. 





Sir,—If Mr. Lousley will read my letter again, he will see that 
he has not answered my question. I am, of course, aware that 
the weights are in theory equal, and the pull on the cord 10Ib. ; 
but in practice, as I have said, I cannot get the arrangement to 
work. If I use 10]b. counterweight, the whole affair comes 
quickly to rest. The friction is extremely small. 

Furthermore, I am unable to understand how there can be a 
pull of 101b. ina cord uniting two bodies which are moving at the 
same pace. One must go faster or the other slower to tighten the 
cord. I suspect that this is the cause of the failure of my experi- 
ment. As an ordinary Attwood is not tall enough to carry out 
the experiment, I have worked over a well staircase. 


June 23th. SECUTOR, 








LAUNCHES AND TRIAL TRIPS. 





THE s.s. Guernsey, which is the fortieth turret-deck vessel afloat, 
was launched from the yard of Messrs. William Doxford and Sons, 
Limited, of Sunderland, on June 21st. She is built to the order of 
Messrs. A. N. Hansen, and Co. of Copenhagen, who are the 
owners of the turret-deck steamer Norman Isles, which was built 
by the same firm in 1896. The dimensions of the Guernsey are 
365ft. by 50ft. by 29ft.; deadweight capacity, 6800 tons ; tri- 
compound engines ; two boilers, 1801b. working pressure, fitted 
with Howden’s forced draught. On leaving the ways she was 
named by Mrs. Hans Nielson, of West Hartlepool. 

On Thursday June 16th, the fine steel screw steamer 
Plencia, built by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyards, Middlesbrough, was taken out to sea for her official 
trials, under the command of Captain Alfredo Arcocha. She is 
built to Lloyd’s highest class, her principal dimensions being :— 
Length, 299ft.; beam, 42ft.; depth moulded, 20ft. 3in.; and has a 
deadweight carrying capacity of about3500 tons on a light draught of 
water. ‘Triple-expansion engines have been fitted by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees, having cylinders 
22}in., 364in., 60in., by 39in. stroke, with two large single-ended 
boilers working at 160 1b. pressure. Captain Ybarra. representing 
the owners, and a large number of friends were on board during 
the trial trip, which was highly successful, the vessel afterwards 
proceeding to the Tyne to load. 

On Wednesday June 15th, the fine steel screw steamer Cardiff, 
built by Messrs. William Gray and Co., Limited, and owned by 
Messrs. W. G. Morel and Co., of Cardiff, was taken to sea for her 
official trip. She is of the following dimensions :—Length, 329ft. ; 
breadth, 46ft.; and depth, 23ft. 6in. Her machinery is of the 
triple-expansion type, manufactured by the Central Marine Engine 
Works of the builders, the cylinders being 23in., 365in., and 62in. 
in diameter, with a piston stroke of 39in., and steam is supplied 
by two large steel boilers working at a pressure of 160]b. per 
squareinch. After the usual manceuvring of the vessel for the adjust- 
ment of the compasses, several runs were made along the coast, 
the mean result of her performance being a speed of 11} knots. 
Mr. W. G. Morel, one of the owners, was present—this gentleman 
bas also superintended the construction of the vessel and her 
machinery ; Captain Murrell represented the shipbuilders, and Mr. 
James Lindsay the engine builders. On the conclusion of the 
trial the vessel at once proceeded to Hull, where she takes ina 
cargo of coal for Buenos Ayres. 

On the 20th ult. there was launched from the shipbuilding yard 
of Messrs. D. and W. Henderson and Co., Partick, a large steel 
screw cargo steamer which they have constructed to the order of 
Messrs. Harris and Dixon, London, under the superintendence of 
Mr. H. M. Rogers, consulting engineer to the company. e 
vessel is in length between perpendiculars 375ft., breadth 50ft. 
with a depth of 28ft. 8in., having a gross tonnage of about 4400 tons, 
and will be classed in Lloyd’s Register 100 Al three-deck rule. 
She has been fitted with all the latest improvements to ensure the 
rapid and safe working of the large cargo which she has been 
designed to carry, including seven powerful winches and also large 
derricks fitted at the hatches. Steam steering gear, by Messrs. 
Bow, MacLachlan, and Co., Paisley, is fitted amidships ; the 
saloon and officers’ accommodation is on the fore end of bridge deck, 
and a chart-room and wheel-house have been built above this, with 
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a bridge which will give every facility to the officers in the 
navigation of the vessel. A set of triple-expansion engines will be 
supplied and fitted by the builders, having cylinders 25in., 4lin. 
and 67in. diameter by 4ft. stroke. As she left the ways the 
vessel was named Onslow, by Mrs. T. W. McIntyre. 

On Saturday, June 18th, there was launched from the yard 
of the Tyne Iron Shipbuilding Company, Limited, of Willington 
Quay-on-Tyne, a steel screw steamer built to the order of 
Stag Line, Limited, of North Shields—Messrs. Joseph Robinson 
and Sons, managers—and of the following dimensions, viz., 
Length, 345ft.; breadth, 46ft.; depth, 27ft. 2in. moulded ; and to 
class 100 Al at Lloyd’s on the spar-deck rule. This vessel has 
water ballast fitted right fore and aft on the cellular system, and 
is also fitted with all modern improvements for the rapid loading 
and discharging of cargo, including five double-cylindered steam 
winches, direct-acting steam windlass, large donkey boiler, steam 
steering gear by Messrs. Clark, Chapman, and Co., Limited, and 
Hastie’s screw gear aft. The engines, which are to be supplied by 
Messrs. North Eastern Marine Engineering Co., Limited, are of the 
triple-expansion type, having cylinders 23in., 38$in., and 64in. by 
42in. stroke, and working at a pressure of 180 lb. On leaving the 
ways the vessel was named the Clematis, by Miss Gladys Robinson, 
daughter of Mr. Walter Robinson. This is the eighteenth vessel 
that the Tyne Iron Shipbuilding Co., Limited, has built for the 
same owners. 

There were launched on Monday, 20th ult., from the yard of 
Messrs Cumming and Ellis, shipbuilders, Inverkeithing, other two 
trawlers for the new fleet building by them for Messrs. Muirheads, 
Trawlers, Limited, Granton. 
109ft. by Z1ft. by 11ft. 9in. They are being fitted by Messrs. Hutson 
and Sons, engineers, Kelvinhaugh, Glasgow, with compound 
engines having cylinders 2lin. and 42in. by 24in. stroke. Steam is 
supplied from large boilers working at 1001b. pressure. The 





The dimensions of the vessels are | 


vessels are fitted with all modern improvements used in connecticn | 


with fishing with the new Otter gear, a double set of which has | 


been supplied by the builders. | Double-barrelled steam winches 


are also fitted on board each vessel. Accommodation for officers and | 


crew is fitted aft and forward ; special rooms are fitted for captain 
and engineer. The vessels are built throughout of steel 20 per 
cent. in excess of Lloyd’s requirements, and as they are intended 
for fleeting, the builders have kept in view the excessive strain 
they are subject to while at work, and have strengthened the parts 
most liable to be affected. The shell plating for half the vessel's 
length amidship is double at the load line, and heavy cope irons 
are fitted outside the doubling plates. On leaving the ways the 
vessels were named Mount Rosa and Mount Viso. 

On June 14th, the s.s. Laura, built by Irvine’s Shipbuilding 
and Dry-docks Company, Limited, West Hartlepool, to the order of 
Messrs. The Pyman Steamship Company, Limited, of the same town, 
proceeded to sea on her trial trip. Her dimensions are as follows: 
—320ft. by 46ft. by 23ft. in., with poop, extra long bridge, and 
topgallant forecastle, cellular double bottom for water ballast, all 
fore and aft and in after peak. Special regard has been paid for 
dealing with rapid loading and discharging of cargoes, for which 
large hatchways have been fitted, with the company’s latest type 
of powerful winches, and double derricks to each hatch, together 
with all the latest improvements in the entire outfit of the vessel, 
including Lord Kelvin’s compasses, kc. The boats are placed on 
a platform deck overhead, and forming an awning for the pro- 
tection of the crew in tropical climates. The engines, which have 
been built by Messrs. Thos, Richardson and Sons, Limited, Hartle- 
pool, are of the triple-expansion type, with cylinders 24in., 38in., 
and 64in., stroke 42in.; steam being supplied by two single-ended 
boilers working at a pressure of 160 Ib. per square inch. During 
the trial a mean speed of 114 knots was obtained, and the owners 
expressed themselves highly satistied with the smooth working of 
the engines and general equipment of the vessel. 

On the 20th ult., Messrs. Ropner and Son, Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions :— 
Length between perpendiculars, 325ft.; breadth extreme, 48ft.; 
depth moulded, 24ft. 3in. The steamer has been built to the 
order of Messrs. Watts, Watts, and Co., of London, and is of the 
three-decked rule, with one deck laid, full poop, long bridge, and 
topgallant forecastle. The saloon and cabins for captain and 
officers will be fitted up in the poop; the accommodation for 
engineers is arranged under the bridge amidships, and the crew 
will be berthed in the forecastle as usual. She has a double bottom 
on the cellular principle for water ballast, and will carry about 
5050 tons deadweight on Lloyd’s freeboard, on a light draught of 
water. She will have a direct steam windlass, steam steering gear 
amidships, placed at the after end of the engine skylight, with 
powerful screw gear aft, five large steam winches, a horizontal 
multitubular donkey boiler, stockless anchors, &c. This is the 
eighth steamer built by Messrs. Ropner and Son for the same 
owners, She will be fitted with a set of triple-expansion engines 
by Messrs. Blair and Co., Limited, having cylinders 234in., 39in., 
and 64in. by 42in. stroke, and two steel boilers 15ft. 3in. by 
10ft. 3in., with 160 lb. working pressure. As the steamer left the 


ways Miss Mabel, daughter of Colonel Ropner, gave her the name | 


of Romford. 


On Tuesday, June 21st, there was launched from the shipbuilding | 


yard of Messrs. Robert Stephenson and Co., Limited, a novel 
specimen of naval architecture in the shape of a large steel derrick 
pontoon, built to the order of Messrs. W. Cory and Son, Limited, 
London. This pontoon, which is 500ft. long, 47ft. 6in. extreme 
width, and 12ft. 6in. in moulded depth, is to be placed on the 
Thames for the discharging and loading of coal, and when finished 
will form one of the novel sightson thatriver. The pontoon, which 
is ship-shaped at the ends, with a poop at either end, has four 
lines of rails running nearly the entire length of the structure. 
On the outside or stream side, on which the steam colliers are to 
lie, there are to be nine hydraulic grabs, with weighing machines 
attached, running on one pair of rails. With these grabs the coal 
is to be taken out of the colliers—which can lie two at a time 
alongside —be weighed, and the weight registered, and then swung 
round and discharged into nine shoots, which travel on the other 
pair of rails. These shoots shoot the coal into barges floating on 
the opposite side of the pontoon. These barges then deliver the 
coal all round London wherever there is a waterway The pontoon 
is entensively subdivided into compartments, and has a double 
bottom throughout about two-thirds of its length. The hydraulic 
power is supplied by three large pumping engines, and a large 
accumulator is placed at each end. In addition to the nine 
hydraulic grabs there are six powerful hydraulic warping capstans 
and rollers for warping the barges into position. This hydraulic 
work is to be supplied by Messrs. Tannett, Walker, and Co., of 
Leeds, Steam is supplied tothe pumping engines, pumps, &c., by four 
large marine-type boilers ; powerful duplex ballast and bilge pumps 
are fitted for pumping from every compartment. Large charcoal 
filters are fitted, for filtering the river water used in connection 
with the hydraulic plant, and the waste water from the cranes is 
filtered and returned to the main supply tank. There is a com- 
plete set of workshops on board, so that all repairs can be attended 
to by the staff on board, such as carpenters’ shop, smith’s shop, 
platers’ shop, fitting shop, iron stores, wood stores, rope stores, 
and general stores, each occupying a large compartment. A large 
kitchen with range and grill, and separate dining-rooms are pro- 
vided for the coalies, meters, engineers, lightermen, &c., and a 
handsome room is fitted up for the directors’ meetings. There are 
also private cabins for the engineers and captain in charge. The 
pontoon will be moored in the Thames by four large 2}in. mooring 
chains at each end, attached to specially-constructed screw piles in 
the bed of the river, and special heavy cable stoppers, each weigh- 
ing about seven tons, are provided for fixing the chain on board. 
The whole derrick is lighted throughout with the electric light, 
and the current for the lights on the grabs and shoots is taken off 
a traveller attached to the rails on which they travel. Portable 
cables are also provided for lighting the holds of vessels discharg- 
ing alongside. The pontoon has been built to the designs of Mr, 





H. Shoosmith, the company’s engineer, and has been superintended 
during construction by him and his assistant, Mr. S. P, Coaker. 
The builders found it would be dangerous to launch such a long, shal- 
low structure in the usual way, viz., in the direction of its length, 
and it was therefore laid down broadside on tothe riverand launched, 
The first plate of the bottom of this pontoon was placed on the 
blocks on the 2nd February, 1898, and the building of this large 
structure has therefore taken about four and a-half months, which 
we think is a very creditable performance. The launching, which 
was performed by the dropping of large weights on the different 
daggers simultaneously by the cutting of a ribbon, was performed 
by Miss Campbell, daughter of the manager of the shipyard of 
Messrs. R. Stephenson and Co., Limited, who named the pontoon 
Atlas No. 3, in the presence of a large number of friends and 
spectators. The pontoon has been so designed that cranes of 
special construction are capable of lifting seven tons each without 
producing an unduc inclination of the vessel, and these will operate 
the grabs holding two tons of coal, and with suitable ships as much 
as 800 tons per hour will be weighed and transhipped from steamers 
to river lighters. ‘The pontoon will work continuously night and 
day, the relays of workmen being taken on board by steamers 
owned by the company. The complete installation will give 
employment to about 500 workmen. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Heavy train load.—A train of 55 loaded coal cars was recently 
hauled on the Chicagoand Eastern Illinois Railroad, the train being 
about 2000ft. long, and weighing 2900 gross tons. The train was 
made up as a test of the new Consolidation goods engines, and con- 
sisted of 55 coal cars, each carrying 40 net tons of coal, the engine 
and tender, and the caboose. The run of 120 miles was made at 
the rate of 20 miles an hour, with two stops. 
the line has ascending gradients, rising 70ft. in the first tive miles, 
and 107ft. in the 25 miles. In the next 49 miles the line descends 
9Fft., and then rises 82ft. in seven miles. For 34 miles from Chicago 
there isa steady down gradient, the line falling 162ft. in this 
distance. The heaviest gradients are 1 in 250 and 1 in 317, the 
latter being three miles in length. The weight of the train was 
distributed as follows:— 

Locomotive and tender 
Coal cars (weight empty) . 
Coal, 40 tons per car .. 
Caboose . 27,000 ,, 
Total Ae Oe ne a 6,510,000 ,, 
The engine which hauled this enormous train was of the Con- 
solidation type, having eight coupled driving wheels, and a two- 
wheeled leading truck or bogie. Its principal dimensions are as 
follows :— 
Cylinders .. .. 
Driving wheels. . 
Driving wheel base 
Total wheel base .. .. .. .. 
Length over engine and tender .. 
Weight on driving wheels ae 
Weight of engine and tender 


268,°00 Ib. 
1,815,000 ,, 
4,400,000 ,, 


2lin. by 26in. 

4ft. in. 

15ft. 6in. 

24ft. 4in. 

64ft. 

143,000 Ib. 

ces 120 tons. 
Charges for electric eurrent.—In the arrangements made by the 

Cataract Power and Conduit Company for selling the current 

generated by the Niagara Falls power plant, it is provided that all 

payments for power are to be made monthly. The amount of each 

monthly payment will consist of a charge for service and, in addi- 

tion, a charge for power. The former is 4s, 2d. per kilowatt per 

month, and will depend only upon the amount of power which 

the user may require the company to keep available and ready 

for his use. The charge for power will depend upon the aggregate 

amount used as determined by integrating meters installed by the 

company on the consumer’s premises. The charge for power will 

be determined from the following schedule, the units being kilo- 

watt hours :— 


Units per Charge per unit for Charge per 
month. current up to unit for excess. 
d. d. 
Up to 1,000. 1,000 units—1 
1,000 ,, 2,000... 1,000 ,, —1! O75 
2,000 ,, 3,000... 2,000 ,, ? 0°60 
3,000 ,, 5,000... 3,000, 0°6 0°50 
5,000 ,, 10,000 .. 5,000 ., —0°5 0°40 
10,000 ,, 20,000... 10,000 a s, 0°37) 
20,000 ,, 40,000 .. 20,000 0°374 . 0°35— 
40,000 ,, 80,000 .. 40,000 0°35 0°33 
Over 80,000 .. 380,000 0°33 0°32 


As power other than electric power is usually measured in horse- 
power the above figures have been converted into their equivalent 
horse-power units, as follows : 

Charge for 
1.H.P. for 365 


Charge for 
1.H.P. for 300 


Charge per 
kilowatt hour. 


days of 10 hours. days of 24 hours. 
d. oS £s. d. 
0°32 Be Fcc. tke oils) 
0°33 : ee ye eee ee Oe a 
0°35 : eon 2 9 3 1 
0°374 3.7 «5 916 8 
0°40 312 1 10 9 6 
0°50 911 13 1 5 
0°60 5 7 8 1514 8 
0-75 61410 1912 7 
1°00 819 2 27 1 


Piston calves in locomotices.—There is at the present time a grow- 
ing tendency to experiment with piston valves for locomotives, 
which is partly a result of the long and successful service of such 
valves in the hundreds of Vauclain four-cylinder compound loco- 
motives now in use, It is also in part a result of a general impres- 
sion that a piston valve is practically in perfect balance, but 
investigation appears to show that this is no inherent advantage, 
but that, on the other hand, some piston valves are decidedly 
inferior to some L-valves in this respect. It is evidently a case of 
proper study and design, as in other details of engine practice. 
For instance, the steam at the valve chest pressure which is 
admitted to the interior of the piston valve to set out the pack- 
ing rings, exerts a constant pressure, while the pressure on the 
outside varies with the proportion of the ring which covers the 
port. The ordinary D-valve can be balanced nearly to the point 
at which the pressure under the valve will raise the valve from its 
seat, and allow steam to pass between the seat and the valve to or 
from the cylinder. The piston valves of the 106-ton engines of 
the Great Northern Railway have been illustrated in THE 
ENGINEER, and somewhat similar valves are in use on some new 
freight and passenger engines of the Wisconsin Central Railroad, 
with cylinders 20in. by 26in. for the former, and 19in. by 26in. 
for the latter. The valves are 20in. long, 63in. inside diameter in 
the body, and 12in. diameter at the ends—over the packing rings 

for a length of 3in. The valve travel is 7in. Live steam enters 
through the body of the valve and the exhaust steam passes out at 
the ends. Investigation of a balanced D-valve and two forms of 
piston valves, showed that with the valves on the centre and no 
steam in the cylinders the pressures forcing the valves upon their 
seats were 16,106 lb., 32,504 1b., and 64601b. At full port open- 
ing, the pressures were 16,106]b., 19,690 1b., 73821b., 29,678 lb., 
and 3895 1b., respectively. 

Heavy express locomotives. — The Grand Trunk Railway has 
recently put on some big express engines of the ten-wheel type, 
having six coupled driving wheels, and a four-wheeled leading 
truck or bogie. They have very long boilers, set high above the 
frames, and the engines are painted black from the nose of the 
pilot or cowcatcher to the rear of the tender, relieved only by the 
name of the road and number of the engine done in aluminium 
leaf. The main drivers have cast steel centres and the others 
have ‘“‘steeled cast iron” centres, with tires secured by shrinkage 
and retaining rings, the middle pair of drivers having blind tires. 
The bogie and tender wheels also have steel tires, All the rods 


For the first 25 miles | 


are grooved, and the coupling rods have solid ends. The boiler j 
of the extended wagon top type, with a wide shallow fire-box 
dropped low in front, the crown sheet being supported by radia] 
stays. A compressed air sand jet is used, and the engine and 
tender are fitted with the Westinghouse brake. The leading 
dimensions are as follows :— 


Cylinders . . 20in. by 2¢in. 


Driving wheels 6ft. 
Truck wheels... . 3ft. lin. 
Weight on drivers .. 124,990 lb. 
Weight, total .. .. 165,000 Ib. 


15ft. Sin. 
6ft. Gin. 
26ft. Llin, 
5ft. 


Wheel base, driving 
truck.. 
“A total .. 
Boiler, diameter .... 
Rail to centre of boiler oe . . 8ft. jin. 
DNS. aaa, A a ar ea 
Fire-box, length 10ft. Tin. 
Pe | re 3ft. 4hin. 
” depth in front 6ft. 4fin. 
depth at back 5ft. Sin. 


” 


Tubes, (iron), number .. 201 
» diameter outside 2in. 
a ee ee 2fin. 
os sever over tube plates .. 15ft. 


33°44 sy. ft. 
2269°63 sq. ft. 

185°85 sq. ft. 
2470°63 sq. ft. 
16in, 


Grate area eel ee 
Heating surface, tubes 
7: am ON ge 
a os total (with fire-brick-arch tubes) 
Smokestack, diameter . . a a aie! ae 


es height .. .. 87in. 
Rail to top of smokestack .. l4ft. Thin. 
Tender- 
Wheels... 3ft. Tin. 
Wheel base 1éft. Ghia. 
Coal capacity .. 20,000 Ih. 


Water capacity 4590 gallons. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


THE ensuing quarterly meetings of the iron trade are fixed for 
July 13th and 14th at Wolverhampton and Birmingham respe 

tively. What course ironmasters may then take to recoup then. 

| selves the extra cost of coal, which has arisen from the Compen 

sation Act, is not yet determined, but it seems likely that an 
attempt will be made to abolish discounts in the iron trade as 
well as the coal trade, as the outcome of the coalmasters’ action. 
Fair orders are to hand for best rivet and horseshoe iron from 
| Australia, which are enabling some makers of the qualities to run 
their works fuller than usual. There are also good advices from 
agents at the Cape, Russia, and Japan, for sheet bars, hoops, &c. 
Bars, hoops, and strips sell briskly, and these departments of the 
finished iron trade are distinctly better off than any others. The 
quarter is closing up well with these producers, and they have 
| sufficient orders on their books to keep them fully occupied. 
Common bars command on an average £5 15s., medium qualities 
£6 5s., and marked bars £7 to £7 10s. Tube strip and some other 
light sections of iron are 2s, 6d. per ton dearer than a month ago, 
and £5 17s. 6d. to £6 is now quoted by some makers. Hoops are 
£6 5s. to £6 10s., and rivet iron £7 to £8, according to quality. 

For galvanised iron the shipping houses are steadier customers, 
and there is more demand on home account. £9 15s. to £10 f.o.b. 
Liverpool remains the quotation in this connection. Quotations 
were this—Thursday—afternoon in Birmingham firm for nearly 
| all classes of rolled iron. Best bar makers reported themselves 
| fairly well engaged at £7 to £7 10s., but production suffers from 
| the increasing use of steel or boiler plates and girders. The sheet 
| iron trade is similarly affected by the growing preference for steel 
| sheets, which are now to be bought at practically the same price 
| as iron sheets, Doubles—in the black state—were quoted to-day 
| £6 7s, 6d. to £6 10s., and trebles £7. 
| There isa continued good demand for pig iron, the prices for 
| which have been strengthening all through the quarter. Foundry 
| pig iron is particularly buoyant, owing to the activity at the 
| district foundries, and the strength in forge iron also arises from 

the limited production and small stocks, as well in the Derbyshire 
and Northamptonshire districts as in South Staffordshire. ere 
| 18 a general — that the time has come for more furnaces to 
| be put under blast in all the pig iron districts. 
| Prices of pigs are quoted :—Staffordshire cinder pigs, 42s. to 
| 43s.; part-mine, 45s, to 48s.; all-mine, 52s, to 55s.; and best ditto, 
| 66s. 6d. to 693. 6d. Northampton forged pigs are 45s. to 46s. 6d. ; 
| North Staffordshire, 45s. to 47s. 6d.; and Derbyshire, 47s. tu 
| 48s, 6d. Surprise is expressed at the continued heavy output of 
| pig iron inGermany. The output last month was 610,553 tons, 
| against 583,418 tons in April, and 579,613 tons in May last year. 
|The output for the first five months of the year aggregates 
| 3,003,496 tons, showing an increase on the first five months of 1897 
| of 203,984 tons, or more than 7} per cent. 
| The decline in prices in the American pig iron market was dis- 
| cussed with much interest this afternoon, and it is thought that 
| we have not yet seen the bottom. Bessemer pig in the States is 
| now quoted 12 dols, to 12 dols. 50 c.; No. 1 foundry, 11 dols, 25 c. 
| to 11 dols. 75 c.; No. 2 foundry, 10 dols. 50 c. to 10 dols, 75 c.; 
| and grey forge, 10 dols. to 10 dols. 25 c, The cause of the fall in 
America is understood to be the excessive production, but makers 
of Bessemer pig have agreed to produce the make 10,000 tons per 
week, 

Steel is buoyant, and prices stiff on the basis of £4 15s. to £5 for 
Bessemer billets, £5 to £5 5s. for Siemens ditto, and £6 5s. for 
bars. Plates £5 17s. 6d. to £6 2s. 6d., angles £5 10s. to $5 15s., 
and girders £6 5s. to £6 7s, 6d. 

It is announced that Mr. Robert Heath, of the Ravensdale Iron- 
works, North Staffordshire, is dismantling his concern, and in 
place of the existing twenty-eight old-fashioned puddling furnaces 
1s erecting thirty-six modern furnaces, 

The miners employed by the Lilleshall Company, and at Priors- 
lee and Donnington, Salop, have asked for an advance of 10 
per cent in wages. The demand not being complied with, the 
men handed in their notices, to expire in fourteen days, If a 
strike takes place it will affect over 2000 hands. 

In the Birmingham workshops engineers and machinists are well 
employed, and for electrical appliances there is a brisk call. In 
the railway carriage and wagon-building shops a large aggregate 
of work is booked. The light ironfounders are well situated for 
orders, and extra buying is registered for gas stoves, 

The Black Country rivet makers have decided to ask their em- 
ployers to concede an advance of 6d. per cwt. in wages. 

The Wolverhampton Chamber of Commerce has determined to 
inquire from the Agent-General for Canada whether, under the 
new tariff which shortly comes into full forve, goods will receive 
the benefit of 25 per cent. reduction on the ordinary tariff rates, 
and, if so whether the 25 per cent. is an advantage as against 
Germany also, or whether Germany has any favoured treatment 
in the matter, and, if so, to what extent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—The position in the iron market here is pope 
just at present a little anomalous. There is a continued lull of 
uying so far as pig iron is concerned, but in manufactured ma- 
terial, especially for structural purposes, large inquiries are coming 
forward, and throughoutall branches of the steel] trade exceptional 
activity prevails, The engineering industries in all departments also 
continuein the oxenedingty brisk condition to which I have previously 
made reference, whilst as regards new work it is not so much a 
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question of securing orders to replace those running out, as of being 
able to comply with requirements for delivery, This general 
activity is necessitating numerous | extensions of works in various 
parts of the district, and the position throughout the trade, both 
as regards engineering firms and the workmen, has perhaps 
not been so satisfactory for a very considerable time past. 

A very steady tone still prevails in the Manchester iron market 
and the continued absence of buying pig iron occasions little 
or no concern, as this is usually the quiet period of the year, and 
the general comment is that trade is maintaining so exceptionally 
strong a position, Amongst users of pig iron there is just at 
present a disposition to hold back from purchasing until after the 
turn of the quarter, except to cover any pressing requests, and as 
in most cases they are well bought, the weight of business giving 
out for the moment is necessarily small. There is, however, com- 
paratively little or no underselling in the open market, and makers, 
so far from attempting to push sales, are for the most part indif- 
ferent about quoting, deliveries on account of contracts already on 
their books being sufficient to take away present production, and 
to keep them going for some time ahead. Both local and district 
makers are firm at their quoted rates of 47s. 6d. for forge to 49s. 6d. 
for foundry Lancashire, less 24; 43s. 6d, for forge to 46s. for 
foundry Lincolnshire, and 50s, to 51s, for foundry Derbyshire, net 
cash delivered Manchester, Outside brands offering here are 
practically without quotable change, but are not in all cases main- 
taining the full prices recently ruling. Open brands of Middles- 
brough foundry can be bought at 48s. 4d. to 48s, 7d., with makers 
selling at about 49s, 4d, net, delivered by rail Manchester. Scotch 
iron is obtainable at about 49s, 6d. to 49s. 9d. for Glengarnock, and 
50s. to 50s, 3d. for Eglinton, net, delivered Manchester docks, with 
American pig iron quoted from 47s, and 47s. 6d. for ordinary 
qualities, up to 50s, and 50s, 6d. for special brands, but not much 
business doing, 

The position in the finished iron trade, so far as bars are 
concerned, continues strong, makers having plenty of orders on 
their books, with prices firm at the minimum basis of £5 15s, to 
£5 17s. 6d. for Lancashire, and £6 to £6 2s, 6d. for North 
Staffordshire qualities, delivered here. Sheets remain quiet, with 
prices low, not averaging above £6 17s. 6d. to £7 2s. 6d., and 
hoops are in but limited demand at the association list rates of 
£6 10s, for random to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. Nut and bolt 
makers report business as moderate, with prices unaltered. 

In the steel trade the exceedingly strong tone noticeable recently 
is well maintained, and not only for shipbuilding and boilermaking 
requirements, but for general structural work there is a large 
inquiry, which is steadily forcing up prices of most descriptions of 
manufactured material. In hematites No. 3 foundry qualities 
average about 59s, 6d. to 61s, 6d., less 24, with local billets £4 10s. 
net. Local steel bars are still obtainable at about £6 2s. 6d., 
although the general quotations are £6 7s, 6d. to £6 10s. for 
the better qualities. Steel bridge plates could not be bought 
under £6 7s. 6d. to £6 10s., with boiler plates ranging from £6 15s. 
to £7 delivered here, and some makers indifferent about quoting 
at all. 

The other week I mentioned that Messrs. Hulse and Co., of 
Salford, had been formed into a private limited company, and I 
may add that the new company has started under the most 
favourable conditions, The shops have never before been so full 
of work, which includes a large number of important orders for 
various special types of machines. Amongst the tools on order, is 
a massive 40in. double duplex patent twin-screw shafting lathe, 
with bed about 97ft. long, and fitted with two fast and two mov- 
able headstocks, and three sliding carriages, each with duplex rests. 
The lathe weighs about 150 tons, and will remove 30 ewt. of cuttings 
per hour. In addition the company has six other of their large 
patent twin-screw lathes of various sizes in p ss. Other heavy 
work includes a number of massive planing and drilling machines 
for armour plate requirements, some special shaping machines for 
operating on stern frames, and a large number of vertical lathes 
of various sizes, whilst, as usual, the company has on hand a 
number of vertical and horizontal milling machines, both of the 
planer and ordinary types. A special machine, now being com- 
pleted, is a large locomotive frame plate drilling and slotting 
machine, with four cross slides, each carrying a drilling and a 
slotting head, the bed of which is about 44ft. long, and the total 
weight of the machine about 50 tons. A number of special 
machines are also in hand for ordnance work, including boring 
machines for rough and finish boring tubes and hoops, special gun- 
turning lathes for guns up to 10in. calibre ; and the company is 
making several complete plants for machining the elements of 
Belleville boilers and economisers, whilst in addition they have in 
hand a large number of their patent horizontal side-planing 
machines—to plane from 12in. up to 40in. in width. 

In the coal trade, notwithstanding the slackening off in require- 
ments for house-fire purposes, which of course is usual at this time 
of the year, pits throughout this district are generally being kept 
on full time, and although stocks of the better qualities are 
beginning to accumulate, these are not so far going down in quan- 
tities more than sufficient to provide the extra supplies for the 
winter’s demand, So far as prices are concerned, these remain 
exceptionally firm, and there has been practically none of the 
giving way that usually takes place during the summer months, 
whilst with regard to renewals of contracts with merchants 
for delivery over the ensuing twelve months, these are only 
being entertained at advances of about 6d., and in some 
cases 9d, per ton over last year’s prices, which, however, 
it may be added, were in most cases extremely low. Com- 
mon round coals are in brisk inland demand for iron-making, 
steam, and general manufacturing purposes, and the better 
qualities are readily fetching 6s. 9d. to 7s. at the pit mouth, any- 
anything under these figures being only taken in exceptional cases, 
Engine classes of fuel are also moving off readily, with a tendency 
rather to scarceness in some of the better descriptions. Common 
sorts remain somewhat plentiful, if anything, and are still obtain- 
able at 3s. to 3s. 6d.; good medium qualities are, however, scarcely 
to be bought under 4s, to 4s, 3d., with 4s. 6d. to 5s. quoted for the 
best slack at the pit mouth. On forward contracts both for steam 
and forge coal and engine fuel there is a continued hardening up 
in = to the extent of quite 6d. per ton on common round coals 
and 3d, to 5d. on engine fuel. 

In connection with gas coal contracts, to which I made reference 
last week, these are gradually being placed at advances over last 
year, but these represent to a large extent a levelling up of prices 
to one basis, rather than any definite general advance ; the average 
prices at the pit mouth on business that has so far been done ma 
be given at about 6s. 9d. to 7s. for the common sorts, and 7s. 9d. 
to 8s. for good screened gas coal. 

Shipping business has scarcely been so active, buyers holding 
back in anticipation of some approaching settlement of the South 
Wales strike, and prices, if pike are a trifle easier, good ordi- 
nary steam coal not averaging more than 8s. 6d. to 9s. delivered 
ports on the Mersey. 

With regard to the wages question, which is to be definitely 
dealt with at a conference to be held in London on Wednesday 
next, between committees representing the Coalowners’ and the 
Miners’ Federations, from what I can gather in conversation with 
some of the leading colliery representatives in this district, there 
would seem to be very little doubt that an advance will be con- 
ceded, but it is proba le it may be put forward in the shape of a 
proposal for a 5 per cent. advance towards the close of the year, 
with a further 5 per cent. deferred toa later period. Some colliery 
proprietors, however, would prefer to give the full 10 per cent. 
advance at once, and regulate prices in accordance, 

Barrow.—There is still much firmness shown in the hematite 
pig iron trade, and the inquiry for terms of delivery of Bessemer 
qualities is fully maintained. The market is, indeed, very strong, 
and makers find they have a continued and regular run of orders, 
on the basis of which they maintain prices very firmly, this week’s 
quotation for mixed Bessemer numbers being 51s, to 52s, 6d. net, 





f.o.b. In warrant iron a steady trade has been done lately, and 
prices are firmer than they have been at 50s. 34d. net cash sellers, 
50s, 3d. buyers. The demand for warrant iron is brisk, and during 
the week 23,796 tons have been cleared out of stock, making a 
reduction since the beginning of the year of 25,097 tons, and 
leaving stocks still in hand at 159,353 tons. Warrants are, 
generally speaking, firmly held, as prospects in the iron trade are 
considered good. Forty furnaces are in blast, as compared with 
thirty-seven in the corresponding week of last year. 

Iron ore is in very brisk request, and the tonage raised from 
local pits is still far below the requirements of users. Prices are 
steady at 12s. 6d. to 14s, per ton net at mines for good average 
sorts net f.o.b. A good business is also being done in the better 
classes of ore, which are quoted at 16s, to 17s. per ton. Spanish 
ae are in smaller delivery generally, and prices are maintained 
firmly. 

In the steel trade business is brisk in every department, and 
orders are very largely held. Makers find they have plenty of 
work in hand for all their mills for a considerable time to come. 
Orders for heavy rails and for ship plates and shipbuilding 
material generally are being very liberally given out, and there is 
now no reason to doubt that in all branches of the trade great 
rca: | will prevail during the remainder of this year. The 
minor branches of the steel trade are very busily employed. 

Shipbuilding and marine engineers are thronged with work. 
The chief feature of next week will be the launch here of H.M.S. 
Amphitrite, a first-class cruiser. 

Coal is in good demand at steady prices, and coke finds a strong 
and active market. 

Shipping returns from West Coast ports show that last week 
8790 tons of pig iron were exported, and 7126 tons of steel, as 
compared with 4205 tons of pig iron and 8453 tons of steel in the 
corresponding week of last year, showing an increase of 4585 tons 
of pig iron, and a decrease of 327 tons of steel. The aggregate 
shipments this year total up to 244,379 tons of pig iron and 
269,899 tons of steel, as compared with 217,922 tons of pig iron 
and 220,325 tons of steel in the corresponding period of last year, 
— an increase of 26,457 tons of pig iron and 49,574 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade in South Yorkshire continues in a fairly satis- 
factory state. Although complaints are heard amongst the men of 
the overcrowding of the pits, they have had no reason to complain 
of their wages, and, as a matter of fact, there is very little 
grumbling on that score. The movement for an advance has 
excited only a languid interest, the men being content to leave the 
decision with the Yorkshire Miners’ Federation of Great Britain, 
according to the arrangement which affects Yorkshire. The 
Workmen’s Compensation Act, which comes into force to-day, 
has been, on the whole, generally arranged for. Contrary to 
expectation, there have been very few mutual contracts under the 
Act, and the men as a body will participate in any advantage the 
exact terms of the statute provide for them. It is somewhat 
singular, in spite of the closure of the South Wales coalfield, that 
the demand for Yorkshire coal used for domestic purposes has 
been diminishing during the last two or three weeks ; stocks are 
accumulating at several of the pits. The shrinkage in the demand 
is pretty general, London itself taking considerably less than for 
the corresponding period of last year. At thesame time merchants 
are known to have very small stocks in hand, and they continue to 
buy simply to meet hand-to-mouth requirements. 

Notwithstanding this falling off in the quantities stored at the 
pits, it is not at all probable that there will be any decline in 
values. Quotations, which are at present steadily maintained, are 
as follows :—Best Silkstones, 8s. 6d. to 9s. per ton ; ordinary from 
7s. 6d. per ton; Barnsley house, 8s. to 8s. 6d. per ton; seconds 
from 7s. per ton. In steam coal there is a gratifying demand in 
every direction, particularly for the export trade, which is shown 
by the heavy tonnage fowarded to the Humber ports. The 
weights sent from Hull and Goole to the Baltic ports are about the 
same as in 1897, but there is an excess of business done with places 
which have usually relied upon Welsh coal. For the iron trade at 
home a large quantity is at present being consumed, and the rail- 
way companies are taking full deliveries. Railway contracts for 
hard coal for the ensuing half-year are in course of arrangement. 
The Midland, Great Central, and North Eastern companies have 
been in the market. It is stated that several of the Midland 
Company’s contracts have been let at 7s, 10d. per ton for the best 
qualities of Barnsley hards, while 7s. 3d. per ton has been accepted 
for the hard Parkgate coal. The Lancashire and Yorkshire Com- 
pany have been offering 7s. 3d. per ton for Barnsley hards, but up 
to the time of writing have not been able to make contracts at that 
price. Barnsley hards are at present quoted at 8s, to 8s, 6d. per 
ton ; seconds from 7s. per ton. In gas coal contract prices are a 
little firmer, although trade is not quite so brisk. For all descrip- 
tions of engine fuel full rates are being obtained, and the weights 
sent to the heavy textile districts and the manufacturing centres of 
Lancashire show that business in the woollen, linen, and iron 
trades must be good. Nuts fetch from 6s, to 7s. per ton; screened 
slack from 4s, 6d. per ton ; pit slack from 2s. 6d. per ton. 

In coke, in which there is an improved business, ordinary qualities 
fetch from 9s, to 10s. per ton, and best from 11s. to 12s. per ton. 

In nearly all departments of the heavy industries activity prevails, 
more particularly in military, marine, and railway material. 
Business in several directions is being increasingly affected by the 


| war between the United States and Spain. Orders for steel are 


reported to be less abundant, Swedish steel, in the finer brands, 
being most in demand. Swedish iron is not obtainable in 
quantities adequate to the requirements of manufacturers, the 
output being readily competed for by American and continental 
buyers. Common Swedish irons are easily procurable, owing to 
the shrinkage in the Clyde trade. The demand for Swedish steel 
for tubes, rims, and other accessories is very languid, compared 
with what it used to be at this time of the year. 

The annual meeting of the shareholders of Messrs. John Brown 
and Co., Limited, Atlas Steel and Ironworks, Sheffield, was, as usual, 
a very harmonious gathering. The dividend was a little less than 
last year—64 per cent., as compared with 74 per cent.—this bein 
attributable to the engineers’ strike, which practically restric 
the year’s operations to five months out of seven. The chairman, 
Mr. J. D, Ellis, made an interesting statement with regard to the 
need for increasing their output of armour plates, It was no 
secret, he said, that the First Lord of the Admiralty, Mr. Goschen, 
and Sir William White, called upon manufacturers of armour 
plates in Sheffield in May, Captain Tresidder and himself had a 
long and important conversation with those gentlemen, and 
although he could not make public what passed at the interview, 
the representations made to them by their visitors convinced them 
that not only in the immediate, but in the more distant future, 
there was such a probability of larger orders that they did not 
hesitate to recommend their colleagues to proceed to lay out a 
considerable amount of money to increase their capabilities for 
turning out armour plates. He regretted to say that a large 
number of these extensions would not be done this year, simply 
because it was impossible for them to obtain the necessary 
machinery, but about this time next year he hoped they 
should be working a considerable quantity of the extra ma- 
chinery. In the meantime, their shops were producing a very 
large quantity, and their books would show there would not be any 
deficiency in orders during the next twelve months for the full 
weight they should be able to produce. He regarded with dis- 
favour the Workmen’s Compensatlon Act, and disputed Mr. 
Chamberlain’s statement that the measure would greatly save 
litigation between masters and men in case of accidents. He h 
been at the Atlas Works for forty-four years, during which time 
their men had numbered from 4000 to 8000, From time to time they 





had had accidents, but during the whole of that period they had 
never spent sixpence in litigation for an accident. They had dealt 
with the men, as they believed, justly and generously, and had 
invariably given satisfaction, but had never spent sixpence in law. 
In regard to the company’s collieries, which were now producing 
over 25,000 tons of coal per week, the company had joined an in- 
surance association consisting entirely of colliery owners in that 
and the West Yorkshire district, so that, in case of fatal acci- 
dents occasioned by an outbreak, the loss would not fall on the com- 
pany alone, but be distributed over the whole body of the associa- 
tion. Minor accidents would be dealt with as before. Mr. C. B. 
McLaren, M.P., seconded the adoption of the report, which was 
agreed to unanimously. Mr. J. D. Ellis and Mr. McLaren were 
re-elected as directors of the company. 

A special meeting of the Council of the Sheffield Chamber of 
Commerce was held on Tuesday to consider a scheme for a mutual 
insurance] association. It was reported that adhesions to the 
scheme had come in from firms and manufacturers paying a total 
of £815,000 per. annum in wages. This was £185,000 per annum 
below the minimum which had been fixed by the general meeting 
held the week before. The Council had before them an offer from 
an insurance company to take the whole of the risks of the mutual 
association for one year, so as to give time for the association to be 
formed, the insurance company to hand over to the promoters of 
the mutual association certain discounts, to form a nucleus for 
a reserve fund for that association and to pay the expenses of 
inaugurating it. The offer of the insurance company was 
accepted. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

On the whole a more favourable report may this week be given 
respecting the pig iron trade of this district than has been 
possible for some time past; for, though this is almost invariably a 
quiet period of the year, being between the spring and autumn 
shipping seasons, an improved business has been done during the 
last few days, and there has been a “firming up” of prices, more 
especially for the foundry qualities, which are what are generally 
required for shipment. ‘The tone of the market has become more 
cheerful, and the demand is stronger ; in fact, offers to buy have 
this week been more numerous than for a considerable time. The 
shipments, too, have increased, whereas they usually fall off about 
this time, seeing that the waterways on the Continent are low, 
and the barges that are employed to carry the iron from the ports 
on the other side to the works in the interior can only be loaded 
to half their ordinary capacity. This increases the cost of delivery, 
and less is accordingly sent than in the spring or autumn, It is 
satisfactory to find the stocks declining, and to learn that 
producers are so well supplied with orders. Some of the lead- 
ing makers have sold the bulk of the iron they will produce 
during the next quarter, and most of them have not 
much to sell for delivery over July and the early part 
of August ; and what is more satisfactory to them is that the 
majority of their contracts were booked when they could get 41s. 
per ton for No. 3 Cleveland pig iron. Only a very small propor- 
tion has been sold under 40s. 6d. The situation is more favourable, 
in that there is no pressure to sell either among the makers or the 
merchants, and the competition of second hands has not been less 
keen for some time. It seems to be now the general opinion that 
the lowest in prices has been experienced, at least until after the 
autumn shipping season closes. The fact that the strong efforts 
of the ‘‘ bears” have been unable to bring No. 3 down below 40s., 
and that prices of pig iron generally have so long been about 
stationary, would indicate the good position of the sellers. 

Last week there was some business in No. 3 Cleveland G.M.B. 
pig iron, for prompt f.o.b. delivery, at 40s. ; this week the lowest 
figure entertained has been 40s, 14d., though there have been 
plenty of offers to buy at 40s., and at the time of writing 40s. 3d. 
is the minimum both of makers and merchants, there being a 
decided upward tendency. Warrants are also improving in price, 
and the number of forced sales made by weak speculators has 
been less during the last week than is usual towards the end of a 
month, though being the termination of the half-year also, it 
might have been expected that there would be more. This element 
in weakening prices has during June been markedly of small 
account. For delivery over July and August 40s. 6d. has been 
accepted. No.1 Cleveland pig iron is shady at 42s, 3d.; No. 4 
foundry at 39s. 6d.; grey forge at 38s. 3d.; and mottled and white 
at 38s, 

The demand for hematite pig iron is good, and deliveries to local 
consumers are very heavy. ‘lhe price of mixed numbers is 5ls. 
per ton, but leading producers quote 51s. 6d. Buyers freely offer 
50s. 6d. to 50s. 9d., but cannot meet with sellers willing to accept 
the figures. Imports of Rubio ore into this district are at present 
very large, though the stocks held by consumers are unprece- 
dentedly heavy, yet the prices are not reduced, though the rates 
of freight are. It seems likely now that the supply of ore will be 
interfered with, as the Americans threaten to send a portion of 
their navy over to the Spanish ,coast ; besides this, men will be 
withdrawn from the mines to join the army. Yet there are mer- 
chants who will sell for delivery a considerable distance ahead, and 
this notwithstanding that a tax is threatened. 

Exports of iron and steel from the Cleveland district have been 
only moderate for June. Up to the 29th ult. the quantity of pig 
iron shipped was 99,195 tons, as compared with 99,816 tons in 
May, and 106,319 tons in June, 1897. The stock of Cleveland iron 
in Connal’s public warrant stores on 29th ult. was 89,980 tons, 
a decrease for the month of 2676 tons, while the stock of hematite 
was 44,999 tons, a decrease for June of 390 tons. 

Manufactured iron and steel are in good request, and as producers 
are well supplied with contracts the tendency of prices is upwards, 
The continued stoppage of the collieries in South Wales has greatly 
reduced the production of the iron and steel works in that district, 
and manufacturers in other centres are reaping the benefit. The 
prosperity of the shipbuilding industry is very marked, and likely to 
continue so—a circumstance which causes much activity at the 
plate and angle mills, Steel ship plates are not under £5 17s. 6d., 
and steel ship angles £5 15s. at works, less 24 per cent., and some 
producers are asking half a crown more for plates. The wages of 
steel millmen at Consett, and at other plate manufactories which 
regulate their wages by the Consett sliding scale, will during the 
next quarter remain the same as in the last three months, the rise 
in the realised prices of plates not having been enough to justify an 
advance. Iron ship plates are sold at £5 12s. 6d.; iron ship angles 
at £5 8s. 9d.; and common iron bars at £5 7s. 6d., all less 25 per 
cent. f.o.t. The steel rail trade is very strong, and inquiries are 
becoming more numerous, especially on Indian account. 

Shipbuilding orders are satisfactory, quite as numerous as the 
builders are pre d to tackle, and there can be no doubt that the 
second half of the year will be as busy as the first half has been. 
The Wear yards so far this year have launched 37 vessels of 
115,627 tons, this being 18 per cent. more than in the first six 
months of last year. It is believed that a new shipbuilding yard 
will be established at Blyth. Sir W. G. Armstrong, Whitworth, 
and Co. have booked an order for three oil-tank steamers of 
5000 tons each for a French firm, and Sir James Laing, of Sunder- 
land, will build three similar vessels for English owners, 

The activity in the engineering industry has led to the wages 
question cropping up again, the men deciding that they should 
have a larger share in the prosperity. The members of the 
Amalgamated Society of Engineers claimed 2s. per week advance 
on time, and 5 per cent. on piecework, and at a conference on 
Tuesday at Newcastle the employers offered them 1s, per week on 
time, and 24 per cent. on piecework—half of what they asked— 
from the first full pay in August, This proposal is to be laid 
before the men for their consideration, but as it is stated that the 
employers on the Clyde have conceded the full demands, it is 
hardly likely that the men in this district will be satisfied with 
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less. The steam engine makers and the moulders, who had each 
asked for a 2s. advance, were offered half, and the plumbers, who 
asked for 2s. 6d., were also offered 1s. In these cases also the 
general body of the men are to be consulted. 

The blast furnacemen connected with the National Amalga- 
mated Union of Labourers at the Elswick Works of Sir W. G. 
Armstrong, Whitworth, and Co., Newcastle-on-Tyne, on Tuesday 
come out on strike, because the employers will not concede the 
eight-hours day, though the concession has been in operation at 
all the other furnaces in the North of England for some time. 
They have kept on at the twelve-hours day, the firm being 
unconnected with the Ironmasters’ Association, and free to take 
their own course. They said that sooner than agree to the 
proposal they would damp the furnace down, They expect to get 
other men to undertake the work. 

The contract’ for the construction of the New Mills and Heaton 
Mersey Line, the new loop line of the Midland Railway, is to be 
executed by Messrs. Walter Scott, and Co., of Newcastle-on-Tyne, 
the tender being for £500,000. 

The death is announced of Mr. Llewellyn Roberts, one of the best 
known of the iron and steel works managers in the North of 
England. He was 73 years of age. He commenced his cazeer at 
the Forest Works of Messrs. W. Crawshay and Co. in South 
Wales, and from there he removed to the Taff Vale Works, near 
Cardiff. About 1863, when the Stockton Malleable Ironworks 
were being erected, Mr. Roberts took charge of the rolling mills 
department, and in 1873 took a similar position at the Moor Iron 
and Steel Works, at Stockton, and subsequently he became mill 
manager at the Jarrow Works of Palmer’s Shipbuilding and Iron 
Company. Some fifteen years ago he returned to the Moor Works 
as works ger, an isted in altering the works from an iron 
to a steel manufactory. He has patented several inventions, 
which have been adopted at that establishment and elsewhere. 

The death has also been recorded of Mr. Henry Thomas Morton, 
who was for many years agent for the Earl of Durham’s collieries 
and estates. He was born in 1825, and was educated for the 
mining profession, He was at one time chairman of the Coal 
Trade Association, and has been on the board of directors of the 
North-Eastern Railway for the last seventeen years, being specially 
connected with the Finance Committee of the Ways and Works 
Committee of that company. He was also closely allied with 
several manufacturing concerns on the Tyne and Wear, and at 
one time owned a number of steamships. He was alsoa director 
of the Consett Iron Company. 

Mr. John Philipson, head of the firm of Messrs, Atkinson and 
Philipson, the well-known coach-builders, at Newcastle-on-Tyne, 
died on Friday last, aged sixty-five years. He served his appren- 
ticeship with his father as a carriage-builder, and after gaining 
experience in London he succeeded his father. The late Mr. 
Philipson was accepted as an authority on all matters connected 
with carriage-building, and he was the inventor of many improve- 
ments in their construction, as well as the author of some standard 
text-books, such as ‘‘Coach-body Making,” ‘‘ Harness,” and 
“The Art and Craft of Coach-building.” He was one of the 
pioneers of technical education in the North of England, and has 
had technical instruction classes at his own works for the last 
thirty years. He was president of the Institute of British 
Carriage Manufacturers in 1895, and a member of the Institution 
of Mechanical Engineers. 

The coal trade is somewhat quieter, though it is much brisker 
than is usual at this period of the year, as the strike in South 
Wales is causing a heavier demand for North Country coal. Best 
steam coal is being sold at 12s, 6d. per ton, f.o.b., and small at 
5s. 3d. The collieries are being worked to their fullest capacity 
now that the holidays are over, and coalowners are so well sold 
ahead. Durham gas coals are at 9s. 6d. to 10s. per ton, f.o.b. 
Blast furnace coke can be got at 14s. per ton, delivered at 
the ees furnaces, but 14s. 3d. is the average price 
asked, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been quiet throughout the 
week, but the tone has been steady to firm. Scarcely any specu- 
lative business is being done in warrants, and for several weeks the 
demand on the part of consumers has been remarkably poor ; but 
there has been a little more inquiry in the last few days for 
hematite pig iron for future delivery. 

A comparatively small business has been done in Scotch 
warrants at 45s, 8d. and 45s. 9d. cash, and 45s. 1ld. to 46s. one 
month, Cleveland iron has been quiet, with business at 39s. 10d. 
to 39s, 11d. cash, and 40s, and 40s. 1d.onemonth. In Cumberland 
hematite transactions have occurred at 50s. O4d. and 50s, 14d. 
cash, and 50s. 3d. to 50s. 6d. one month. Buyers of hematite 
were prepared to give an improving figure for future delivery, 
in order, it is thought, to ensure lies i diately on the 
close of the annual trade holidays. 

The market for Scotch hematite has been steady, and merchants 
= 54s. per ton for delivery in railway trucks at the steel 
Works. 

There are forty-three furnaces producing hematite pigs, thirty- 
two ordinary, and six basic iron, the total of eighty-one thus blow- 
ing in Scotland comparing with seventy-nine at this time last 
year. 

The prices of Scotch makers’ iron are steady. Govan and Monk- 
land, f.o.b, at Glasgow, Nos. 1, are quoted 46s. 74d.; Nos. 3, 
43s. 14d.; Wishaw and Carnbroe, Nos. 1, 46s. 9d.; Nos. 3, 46s. 3d.; 

tlyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, 
51s. 6d.; No. 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 478. 6d.; 
Coltness, No. 1, 55s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No, 1, dls. 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; Shotts, 
at Leith, No. 1, 52s. 6d.; No. 3, 48s. 6d. 

There is a gradual decrease in stocks of pig iron in Glasgow 
warrant stores, but the weekly reduction has not been very great. 
The home consumption of Scotch-made pigs is on an extensive 
seale, and in the last week or two the export trade has been 
slightly better, although it still comes much short of what it has 
been in some former times. 

The shipments of pig iron from Scottish ports in the t week 
amounted to 6514 tons, against 2859 in the corresponding week. 
Of the total there was shipped to South America tons, India 
30, Australia 55, France 80, Italy 2730, Germany 120, Holland 
515, Belgium 80, Spain and Portugal 80, other countries 427 ; the 
coastwise shipments being 2307 tons, against 1284 in the corre- 
sponding week of last ‘year. 

Imports of pig iron into Scotland from the North-East Coast of 
England amounted to 7156 tons, being 2005 tons less than in the 
corresponding week of last year. The total arrivals for the year 
to date are 214,374 tons, being 3275 tons less than in the corre- 
sponding week of last year. 

In the finished iron and steel branches, business has been pro- 
ceeding in a satisfactory way. The demand for iron, bars, rods, 
and sheets has been steady, without much change in prices. In 
the steel manufacture there is great activity—all the more so that 
work will have to be suspended about a fortnight hence for the 
annual trade holidays. 

The improvement noticed last week in the coal trade has been 
maintained. 

The prices of coal for shipment are up about 6d. per ton. Main 
coal is quoted f.o.b, at Glasgow, 8s. 6d.; splint, 9s.; ell, 9s. 3d. to 
9s, 6d., steam, 10s. to 10s. 6d. per ton. e colliers have been 
working with great steadiness, 

The Clyde shipbuilders have agreed to advance the wages of 
their workmen 5 per cent. on piece rates in the shipyards and 

boiler shops, and 2s, per week on time wages, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade last week was again brisk, though in the Cardiff 
district there are indications of a quieter demand for steam coal. 
The Cardiff shipments amounted to90,000tons, Swansea despatched 
39,209 tons, being 8000 tons more than the corresponding week 
last year. Newportagain had but a small total :—Foreign 4638 tons, 
and coastwise 7189 tons. The Swansea clearances included 18,131 
tons to France, 1650 tons to Madeira, 1150 tons to Sweden, 2860 
tons to Germany, 1970 tons to San Francisco, 2446 tons to United 
States, in bunkers, and 9197 tons to home ports. The Cardiff 
shipments included 4400 tons to Colombo, 3600 tons to Buenos 
Ayres, 2591 tons to Valparaiso, 2600 tons to Rio, 1300 tons to 
Bordeaux and Bilbao, and 3600 to Dakar. Numerous vessels left 
in ballast. On one day five were so despatched. A good portion 
of the Cardiff shipments, I hear, was in the execution of orders 
booked some time ago. 

A slight weakening of steam coal prices has taken place at 
Cerdiff. In Monmouthshire the advance of 10 per cent. to non- 
associated colliers is likely to stiffen, if not actually advance, 
house coal prices, and quotations this week in some quarters have 
been put up 2s. per ton. 

Mid-week on ‘Change, Cardiff, the closing prices were as 
follows: Best steam coa!, 20s. to 21s. 6d.; drys, 15s, to 16s.; best 
Monmouthshire, 17s. to 18s.; seconds, 12s. 9d. to 13s.; best steam 
— 10s. 9d. to 11s.; seconds from 8s.; No, 2 Rhondda, 12s, 9d. 
to 13s. 

Swansea prices: Anthracite, 12s, to 13s. 6d.; seconds, lls, 6d. 
to 12s.; ordinary large, 10s. to 11s. 6d.; small rubbly culm, 5s, 9d. 
to 6s, 3d., Swansea, f.o.b., cash thirty days, less 24. Steam coal, 
bituminous, patent fuel, and coke according to private arrange- 
— Best house coal 15s., or an advance of 4s, 6d. since the 
strike. 

At Cardiff patent fuel is a little more active, and coke displays 
increased briskness. Latest prices: Patent fuel, 16s. to 18s.; 
furnace coke, 18s. to 19s.; foundry, 21s, to 23s. Pitwood, 14s. 9d. 
! ton ex ship. Iron ore: Cardiff quotations, 13s. 9d. to 14s. for 

ubio ; Tafna, 13s, 3d. to 13s. 6d. Swansea prices: Rubio, 13s. ; 
Tafna, 14s, 6d. 

On ’ , Swansea, mid-week, it was reported that the pig 
iron market was weak, and warrant prices practically unchanged, 
Warrant stocks show a decrease, to be accounted for by home 
consumption, Most of the Siemens works were stated to be in 
fullactivity. Closing prices as follows :—Glasgow warrants, 45s. 9d. 
to 45s. 9hd., cash buyers. Middlesbrough No, 3, 39s. 11d. 
age other numbers in proportion ; hematite warrants, 50s. 54d., 

. 6d., to 50s. 54d., f.0.b., for mixed numbers ; Cumberland, 
according to brand ; Middlesbrough hematite, 50s. 2d. Welsh 
bars, sheet iron, steel rails, and steel sheets, prices nominal accord- 
ing to arrang t. Si tin bars, best, “410s. Tin-plates : 
Bessemer steel cokes, 10s. to 10s. 3d.; Siemens, 10s, 3d. to lbs. 6d. ; 
ternes, per double box, 28 by 20c., 19s., 19s. 6d., to 2ls.; best 
charcoal, lls, to 12s. Wasters, 6d. to 1s. less, Black plates, £7 
to £710s. Block tin, £69 7s. 6d. to £69 15s. Lead, English, 
£13 17s. 6d. Spanish, £13 6s. 3d. Copper, Chili bars, £49 8s, 9d. 
to £49 15s. 

The shipment of tin-plate from Swansea last week totalled 
51,613 boxes, receipt from works 48,954 boxes, stocks 151,547 boxes, 
compared with 126,120 boxes corresponding date last year. The 
statement on ’Change this week is that the number of mills now at 
work are fully employed. No alteration has been made in makers’ 
quotations. The question as to what the menare going to do 
with regard to a future « ment as to a reduction of wages has 
not yet been fully reer 

At Llanelly further negotiations took place on Monday at More- 
wood’s tin-plate works between the representatives of the men 
and Mr. Bond. The men made a new offer, which was tendered 
for consideration by the company. This was to work for twelve 
months at 15 per cent. reduction off the list, and at the expiration 
of that period to accept whatever wage-rate should be current in 
the district. Mr. Bond replied that he could not promptly give 
a definite reply, but he would immediately consult his friends, and 
hoped to be in a position this week to do so. There are strong 
grounds, I hear, for the belief that the men’s proposals will be 
accepted, and in that case a re-start will follow in a very short 
time. 

At the other works, excepting Morfa, the men offer a conces- 
sion of 75. This has been refused, At the Morfa Works a section 
of the tin-house hands have been called upon fora reduction of 
50 per cent. 

It is stated in the district that a joint conference, in the endea- 
vour to bring about a uniform rate, will be held shortly. 

In the Swansea Valley the output of steel in the district for the 
week was the lowest for the past two years. Of the twenty-two 
furnaces, twelve only are smelting, as follows:—Wright and 
Butler’s, four; Cwmfelin, two; Duffryn, one; Milbrook, one ; 
Pontardawe, 4. The large new furnace at Wright and Butler’s is 
now complete ; but, owing to the high price and scarcity of coal, 
is not expected to be started yet. A fair week’s work was done at 
the Milbrook Mil) and at Cwmfelin. Chiefly due to the stoppage 
of the Forest—which, it is hoped, will be only temporary—the 
production of tin-plates for the week was over 5000 boxes below 
the corresponding week of last year. The cog-wheels of the 
Duffryn, which went to pieces some time ago, are being replaced 
rapidly, and a start is assured for next week. A mill is at a stand- 
still at the Foxhole. Among tin-house men the chief topic is 
a reductions. 

e Miners’ Federation and Wage Conference is announced to 
be held in London next week between coalowners and representa- 
tives, when the application for a 10 per cent. advance will be 
discussed. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

AcTIVITY in the raw and manufactured iron trade, but more 
especially in the shipbuilding and a industries, has been 
satisfactorily maintained all through last week, and as demand 
and employment are likely to increase during the next months, 

rospects for the iron business in Rheinland-Westphalia and in 
Silesia may be considered favourable. Very long terms of delive 
are being asked in the merchant iron trade ; all the mills are in full 
employment, and have their order-books well filled. Consumption 
increases, and the tendency in quotations is upwards. Steel plates 
continue somewhat neglected as concerns prices, Girders are in 
full request, and the prices secured are better than those of previous 
weeks, 

The following may be regarded as the present list quotations, per 
ton at works: Foundry pig, No. 1, M. 67; No. 3, M. 60; white 
forge pig, M. 58 to 59; basic, M. 60°50; Spiegeleisen, M. 66 to 
67 ; a merchant bars, M. 125 to 155 ; angles, M. 135 ; girders, 
M. 120 to 128; sheets, M. 137°50 to 160, according to quality ; 
heavy plates for boiler-making | prcacy a M. 157 to 180; Bessemer 
rails, M.120. Exports in iron and steel have been pretty heavy lately, 
and there is every prospect of a regular, if not a very brisk, trade 
being done on foreign account during the remainder of the year. 
The Roumanian Government is going to spend about sixty million 
francs on rails and railway rolling stock, structural iron, battleships, 
&c, ; the orders are to be placed before the end of 1899. Russia, 
likewise, contemplates the enlargement of her fleet by eight battle- 
ships, sixteen cruisers, three training ships, and thirty torpedo boats ; 
the sum granted for these ships amounts to one hundred and 
ninety-four million roubles. 

Another order for pipes, worth about twelve million roubles, will 
soon be given out y a company that is being formed for the 
laying down of the chain of naphtha-pipes from Grosny, in the 
Caukasus, to Astrachan. These pipes, for which orders are to be 








divided on two mills only, will have to be delivered free Now- 


rossish on the east coast of the Black Sea. German make 
has always found a good market in Russia, and the above orders, 
will therefore help to improve the tone of the export trade 
German manufacturers being sure to come in for a pretty large 
share of these orders. 

The Rhenish-Westphalian Gazette has published a statement 
according to which German export in machines has been strongly 
improving for some years past. In 1897 value of German export 
in instruments, machines, and vehicles was more than 172 million 
marks, against 160°4 and 158°9 million marks in 1896 and 1895, 
Also this year export figures will be very favourable, the more so 
because Russia, which had been purchasing less freely last year 
will be a good customer. : 

During the first four months of present year the export in 
machines, &c., was :— 


1898, 1897. 
Locomotives .. .. 86,696q. .. .. 88,167 q. 
Machines, cast iron .. 405,004 gq. .. 4. 847,910 q. 
Machines, iron.. .. 87,054q. .. «. 64,596 q. 


German oy to Russia was, from January to April of present 
year, 16,895 q., against 9160 q. ia 1897, and 12,585 q. in 1896. It 
may here be mentioned that German export in pit coal has like. 
wise been increasing considerably this year, being for the period 
from January to April 43 million q., against 374 million q. for the 
corresponding period in the year before. 

The market for rawand finished iron in Austria-Hungary 
remains pretty much in the same position as before ; at least there 
is no further improvement to reported, demand for some 
articles, such as merchant bars, plates, and wire, having even 
shown a considerable weakness quite recently. Scythes and hard. 
ware, as well as tools, are selling briskly. Employment at the 
machine factories is irregular, and altogether unsatisfactory. 

It is rather difficult to give a correct description of the business 
that is done on the French iron market, because work is very 
unequally divided. In the Department Nord and in the Ardennes 
district, for instance, the mills and forges are but weakly engaged, 
while the majority of the ironworks in the Department Meurthe 
et Moselle are fully occupied. On the whole, however, a normal 
trade is done in raw as well as in finished iron; prices show a 
want of firmness generally, Steel rails have been sold at 165° 25f., 
and Paris quotations for merchant bars are 160f., girders 175f. p.t. 
Some rather heavy orders for the Exhibition are expected to be 
— out shortly, and large orders for railway material for the 

Jolonies are likewise pending. 

The improving tendency previously noticed on the Belgian iron 
market has continued all through last week, but the business put 
through generally is still of a somewhat moderate description. 
Prospects for a lively summer trade may, however, be considered 
as pretty favourable. Pig iron is extremely firm in price, foundry 
pig No. 3 fetching 54f. p.t. ; forge pig, 53f. p.t. Billets and 

looms sell briskly at 100 to 105f. p.t. A very steady demand is 
coming in for manufactured iron, and prices are stiff ; bars No. 2, 
for export, sell at 127°50f. p.t.; for home consumption, 132-50f. 
».t. is quoted ; plates No. 2, iron, stand on 140f. p.t. for export ; 
T36t. p.t. for inland demand ; the same in steel, 150f. p.t. for 
export ; and 147°50f. p.t. for home consumption. 

All through last month the Bulgarian iron business has been 
brisk, owing to the activity in the building line. From Germany, 
1580 q. merchant iron, 2040 q. iron girders, 481 q. wire nails, 
261 q. hardware, and 202 iron plates have been imported. Austria- 
Hungary sold 704 q. merchant iron, 120 q. hardware, 103 q. iron 
bedsteads, 114 q. steel ; while Belgium exported 200 q. iron plates 
to Bulgaria, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exports for week ending 25th ult. were :—Coal, foreign, 4638 
tons; and coastwise, 7189 ton; 2000 patent fuel; and 2290 
tons iron. Imports for week ending 28th ult. were :—Iron ore, 
1450 tons; 2653 loads of deals; pitwood, 337; pig iron, 1777 
tons ; 2 cargoes grain. 

Pig iron: Scotch warrants, 45s, 104d.; hematite warrants, 
50s. 4d., f.o.b, Cumberland ; Middlesbrough, No. 3, 39s. 11d. 
penne’ Iron ore: Rubio, 13s. 6d. to 13s. 9d.; Tafna, 13s. to 

3s. 3d. Steel: Siemens steel tin-plate bars, £4 10s., all delivered 

in the district, cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; 
Siemens, coke finish, 10s. Pitwood, 15s. 6d. London Exchange 
Telegram: Copper, £49 lls. 3d.; Straits Tin, £69 7s. 6d. 








THE ATTENTION OF MANUFACTURERS is called to the perma- 
nent exhibition of manfactures and machinery, now open in 
Lima, in the Machinery Hall of the Exhibition Palace, under 
the auspices of the Government of Peru, and under the manage- 
ment of the National Society of Industry. No charge is made for 
space, no duties on exhibits, and many privileges are accorded to 
exhivitors. Full particulars will be given by E. Lembcke, Consul- 
General, 237, Winchester House, Old Broad-street, E.C. 

CAN THE LOCOMOTIVE BE MADE A CONDENSING ENGINE !—The 
advantage of condensing exhaust steam has hitherto been con- 
fined to fixed and marine engines, on account of the impossibility 
of economically taking with engines mounted on wheels the 
necessary quantity of water ; but this difficulty would cease if air 
could be practically employed instead of water for the cooling. 
A locomotive provided with an air condenser would be in the same 
case as a marine engine, which always has at hand the water 
necessary for condensing its steam ; and it is evident that, if the 
exhaust steam of an engine be received in a space traversed by 
a group of tubes through which the surrounding atmosphere were 
made to circulate, the steam would give up all its heat to the 
air issuing from the tubes. By increasing the number of tubes, 
and giving them a sufficient length, there is little doubt that all 
the exhaust steam of an engine might be cooled down to any 
temperature desired above that of the surrounding temperature. 
The object of a communication by M. Carcanagues, locomotive 
superintendent of the Paris, Lyons, and Mediterranean Railway, 
in the Annales des Mines, is to inquire whether such condensation 
van be practically applied to locomotive engines ; what dimensions 
must be given to the group of tubes for affording a sufficient cool- 
ing surface ; and what force would be required to oblige the air 
to pass through the tubes with sufficient speed. The dimensions 
of the tubes could easily be determined if the formule were 
known, representing the law according to which the air traversing 
a metal tube, maintained externally at a given temperature, 
becomes heated ; but, as this law was not known to the author, he 
considered direct experiment should be resorted to for supplying 
it. He therefore caused to pass, at different speeds, air drawn 
from the atmosphere, and consequently of known temperature, 
through metal tubes of different lengths and diameters, and raised 
externally to various temperatures, also known, the temperature 
of this air being measured on its leaving the tubes, After describing 
the apparatus and experiments, M. Carcanagues gives the results 
he arrived at in a series of tables for several temperatures of con- 
densation, varying froma 100 to 65 deg. Cent., and then considers 
the application of his investigations to an air consenser for loco- 
motives. He finds, however, that the necessary size and weight 
of the condenser, and the power required to force the air through 
it, would be excessive as compared with the effect to be attained. 
In fact, the application of an air cond to locomotives would 
entail a loss of power that may be estimated at 12 or 15 
per cent., while it would require the addition of a tubular 
apparatus weighing from thirty to thirty-five tons, and of a blower 
that would have to force into the condenser 7063 cubic feet per 
second. He therefore concludes that these difficulties amount to 
so many impossibilities, and it may be confidently affirmed that 








there is nothing to be gained in this direction as regards loco- 
motive engines, 
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A NEW SERVICE BULLET. 


A NEW service bullet, just adopted by the War- 
office, will be used for the first time in the 
Khartoum expedition, says the Woolwich corre- 
spondent of the Times. Several million rounds 
are being sent out for the use of the infantry who 
are going out to Egypt. ‘The reason assigned for 
the change in the service bullet is that the Lee- 
Metford, though it is more deadly at ten times 
the range of the old musket ball, does not disable 
an enemy as effectively as is considered desirable. 
The case is elongated, and so hard that soldiers 
have been known to go on fighting after half-a- 
dozen Lee-Metford bullets have gone through 
them, whilst the bullet itself has passed through 
two or three men consecutively, shock being 
sacrificed for penetration. The Dum Dum bullet, 
now also superseded, came into use for the pur- 
pose of stopping the rush of hordes of fanatics, 
as it had the advantage of spreading out and 
breaking ” whenever it encountered resistance ; 
but there has recently been some discussion in 
France as to the propriety of remonstrating with 
the British War-office on the ground that it is 
contrary to the convention made with other 
European Powers in 1868. The new service bullet 
is the same diameter (°303), the same length— 
an inch and one-fifth—and the same weight—215 
grains—as the Lee-Metford bullet, and fits all the 
service rifles and machine guns in use by the 
British Army. The case is of nickel, the base 
only being filled with lead, The conical end is 
left empty, and when it strikes the enemy burrs, 
opens backward, and lodges in the body, penetra- 
tion being lessened and shock increased. The 
new bullet is spoken of as ‘‘the man-killing 
bullet,” in contradistinction to the man-penetrat- 
ing bullet. It is propelled with cordite, and has 
as much energy as the old Martini-Henry bullet 
of 410 grains bad with the best gunpowder ; 
whilst, as it is half the weight, the soldier is able 
to carry double the number of rounds of ball 
cartridge. The new bullet is being manufactured 
in the Royal Laboratory, Woolwich Arsenal, by 
men and boys working overtime, at the rate of 
two million rounds of ball cartridge per week ; 
and, if the test in the Khartoum expedition proves 
satisfactory, a permanent stock will be kept in 
hand at the powder magazines at Woolwich. A 
contract for ten million rounds of the new ball 
cartridge has been entered into with Messrs. 
Kynoch and Co., and one with the Small Arms 
Ammunition Company, for a similar number. 











SHIPBUILDING IN GERMANY. 


Tue attention of Englishmen has been fre- 
quently called to the endeavours that are being 
made in Germany to induce the shipyards to stop 
purchasing shipbuilding material abroad. Up to 
the present these gr covered their supply 
to a great extent in England because they could 
buy here at much cheaper prices than from 
German establishments. The ig entry of ship- 
building material which has been adhered to in 
order to promote German shipbuilding no doubt 
largely facilitated this mode of purchase, and has 
certainly contributed a great deal also to promote 
the competition of the German shipyards with 
foreigners, According to Consul-General Charles 
Oppenheime’s report on the trade and commerce 
of Frankfort-on-the-Main for 1897, the society 
of the German iron and steel industries has for 
some years been trying energetically to open up 
business between shipyards and the ironworks ; 
and the shipyards, which to a great extent are 
either directly or indirectly employed by the 
State in the construction of subventioned mail 
steamers or by orders for warships, have favoured 
these endeavours. They are willing to meet them 
by paying the highest possible prices for ship- 
building material, as would also the ironworks in 
respect to the prices they were to ask for raw 
material, The results of the conferences which 
took place for this purpose was that in order to 
oust British competition it was seen that it would 
depend on (1) a reduction of the tariff for 
shipbuilding material ; (2) on the Government's 
compelling makers to use nothing but German 
material for all ships destined for Government 
transport service ; (3) on the forming of a union 
on the part of all rolling mills capable of furnish- 
ing shipbuilding material, which would be in a 
position to offer a certain guarantee for prompt 
execution of the orders given by the shipyards. 

It is evident from this that the capacity 
of these works is in no proportion to that 
of the British competition. Nevertheless a 
union of German sheet iron rolling mills has 
already been organised, which, it is asserted, 
has succeeded in selling a considerable quan- 
tity of shipbuilding material at a consider- 
able sacrifice to German shipyards, and thus 
ousting the English competition. Moreover, an 
understanding has been brought about between 
the more important German rolling mills for the 
supply of ship plates, which guarantees not only 
the prompt delivery of the material, but also its 
quality, The shipyards on their part are willing, 
if these guarantees are continued, to also take 
upon themselves for the future the difference in 
price against the British prices. It is hoped in 
the industrial circles interested that the ship- 
building material needed by the German ship- 
builders will in the near future be almost exclu- 
sively produced at home. The rate of freights 
and other reasons stand against the fulfilment of 
these hopes, for hitherto not only the prices of 
the German material have been too high, but 
also the cost of transport by rail surpasses the cost 
of transport from England. To this must be 
added the smaller capacity of the German works 
for he ge | material in contradistinction to 
that of English works, which are organised for 
production en masse. However, the attitude of 
the Government on the tariff question is a favour- 
able one, and the parties interested even hope to 
receive price concessions as to the costs of trans- 
port for the raw ore, inasmuch as it is within the 
power of the Government to reduce the tariff of 
the State railways of its own accord, 7.e., grant 
cheaper freights, The danger indeed exists that 
the lish competition, which hitherto held 
this field exclusively, may be repulsed. Great 
exertions will be needed to eliminate this danger, 
and one may be sure that if the custom of the 
German shipyards be once lost it will not be an 
easy matter ever to regain it. 


THE PATENT JOURNAL. 


Condensed from “The Jilustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When inventions have been “communicated” the 


name and address of the communicating party are 
printed in italics. 
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13,481. Envevores, C. A. W. Russell, Kinson, near 
Bourne mouth. 

13,482. Forwarp Hanp_e Bar for Cycves, E. A. Beard, 
Northampton. 

13,483. FitLine Borries, H. C. Adcock and 8. F. Lyle, 
Worthing. 

13,484. Packinc Sream FLvip-PressurE Joints, J. 
oo T. A. Reed, and C. B. Crow, Northumber- 
and. 

13,485. Sprnninc Frames, L. J. and T. Tetlow, Man- 
chester. 

13,486. Drivine Grar, J. B. Russell, T. Wardrop, jun., 
and J. S. Yule, Manchester. 

13,487. Gas CooKiNne Stoves, the ‘‘Cannon” Hollow- 
Ware Company, Limited, and T. Ward, Deepfields, 
near Bilston, Staffordshire. 

13,488. Stoves, the ‘‘Cannon” Hollow-Ware Company, 
Limited, and T. Ward, Deepfields, near Bilston, Staf- 
fordshire. 

13,489. Cycies, T. Watson, Glasgow. 

13,490. Hat Pins, E. Kuhn, Birmingham. 

13,491. Sewinc. on Buttons, R. Crook and J. Clegg, 
Manchester. 

13,492. Macuine for Treatinc Paper, 8. Milne, 
Dundee. 

13,493. WuHIskInG Macuing, R. 8. Storey, Bradford. 

13,494. Suutres, J. Waddington, Bradford. 

13,495. Vats for IMpreGNaTING Fasrics, D. Horsburgh, 
Manchester. 

ae Strorinc Corsponic ANHYDRIDE, A. F. Watson, 

Jublin. 

13,497. TELEPHONE MaGneto Boxes, A. Gregg, Belfast. 

13,498. Compounp Steam Encings, W. M. Musgrave, 
London. 

13,499. Tires, W. W. Fyfe, London. 

13,500. Fasrics for Horse CLornine, G. Richardson, 
Manchester. 

13,501. WaTeR-TUBE STEAM GENERATORS, J. Sampson, 
London. 

13,502. Pirk Toncs, M. Watson, Sheffield. 

3,503. Dyginc Soap, J. B. Koenig, London. 

13,504. DuraBLe INCANDESCENT Bopigs, A. Koch, 
London. 

13,505. CoLour Printino, P. J. Livsey.—(E. EB. Lesigne, 
France.) 

13,506. Sipe Russ, C. H. Bees, Birmingham. 

13,507. Separators, E. Hards and D. J. Springer, 
London. 

13,508. PERMUTATION PapLock, C. C. A. Bauercamper, 
London. 

13,509. Devices for Apvertisinc, J. P. K. Clark, 
London. 

13,510. HoLtpinc Bicycies in Position, J. H. Giger, 
London. 

13,511. HeaTiInc Furnacgs, T. and W. Smith, London. 

13,512. CycLe Bet and Brace, E. Kipling, London 

13,513. Traps, E. Talbot, London. 

13,514. Reautators for Borer Freep, J. Nutting, 
London. 

18,515. OBTAINING WareER, G. Petersen and C. E. Moller, 
London. 

13,516. Drivinc Cuarns for VeLocirgepes, H. Andrews, 
London. 

13,517. Ice CREAM-FREEZING Apparatus, W. H. Pearse, 
London. 

13,518. Drain Pipg-cLeEANING Apparatus, R.G. Restall, 
London. 

13,519. Meat-Breap, O. Lischner, London. 

13,520, Cycies, H. L. Davis, London. 

13,521. Ferrous Compounns, C. F. Wiiffing, Old Charl- 
ton, Kent. 

—— CycLe Mupevarp, H. Smith, Buckhurst Hill, 












ssex. 
13,523. CoupLines for ‘RaiLway Veuicies, F. Graff, 
London. 
13,524. SUSPENDING 
ndon. 
13,525. Door PLare, W. von Borucki, London. 
. Door Cuecks, H. T. le Page, London, 
13,527. TeRmMINAL for Evecrric Connections, P. C. 
Middleton, London. 
13,528. ComBpineD Brush and Coms, A. Morelle, 
London. 
13,529. ADJUSTABLE STAND, P. Druxes and A. Griinter, 
London. 
13,530. Recorper, G. M. Riley, London. 
13,531. Fruir and FLrowrer Improver, O. Thomas, 
Windsor. 
13,532. Fire Licuters, J. H. and A. H. Gilbert, 
London. 
13,533. DispLayine Goops, F. M. Johnson, London 
13,534. Game of SxiLt, H.'E. Skinner and J. Nichol, 
London. 
13,535. CLutcH Mecuanism, G. F. Redfern.—(Brouhot 
and Co., France.) 
18,536. Writs, A. Fauck, London. 
13,537. AvuToMaTic FLusHine CisteRN, R. G. Howson, 
London. 
— Air to Om Lamps, H. Salsbury, 
mdon. 
13,539. Trres, E. E. Brand, London. 
13,540. Mepicine Botrtiss, 8S. F. Shamoun, London. 
18,541. DispLayine Carns, J. Schieleand 8S. Hackelb 
London. 
—_ Moror-cars, J. H. Boll and P. W. Petter, 


Wixpow Sasnes, H. Beyer, 








mdon. 

13,548. Rotter Buiinps, E. Edwards.(R. Richter, 
Germany.) 

13,544. Harsour and Coast Derence, A. van Bibber, 


London. 
—— Buiocks, J. Harris and H. Newham, 
mdon. 
13,546. Pneumatic Tires, C. K. Welch, London. 
13,547. BicycLe Support, J. and H. N. Brown, 
London. 
13,548. AppLyinc Rep Leap to Joints, W. Johnson, 


mn. 

13,549. ATTACHING ARTICLES to CycLEs, F. Harris, 
London. 

18,550. Devices for Securinc Pursgs, B. Haddon, 


sondon. 

13,551. DiscHarcinG Suips’ Carcors, G. Scott, 
London. 

13,552. Feepinc Younc Birps, E. B. Steele, Liver- 


peo! . 

13,553. CiGaretre Cases, L. Hall, London. 

18,554, INsERTION Soves for Boots, W. A. H. Hampel 
and A. Schneider, London. 

13,555. Motor Cycixs, A. F. Spooner.—(F. Bouilly, 


France.) 
—, Stamp Barrerigs, F. Freeman and E. 8. Brett, 

mdon. 
13,557. TELEPHONE CaBLEs, L. T. B. Saunderson, 


lon. 
13,558. TELEGRAPH NuMBER Boarp, E. F. H. Keane, 


mdon. 

13,559. ATMOSPHERIC Burners, A. M. Pilaissetty, 
London. 

13,560. Coatina MRrTALLIc SurFaces, H. W. Dover and 
P. Phipps, London. 

13,561. CoLourine Marrers, A. G. Green, A. Meyen- 
berg, and The Clayton Aniline Company, Limited, 
London. 

13,562. SuspENDING Devices for Lamps, J. Y. Johnson. 
—+G. J. Cox, Victoriu.) 

13,563. Mowinc Macuings, J. P. and E. E. Goss, 
London. 

13,564. Propuction of Acips, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

18,565. PREPARATION of AERATED Liquips, F. E, V. 





es, London, 


13,566. Satvace and Cotuision Mats, J. H. C. Leuty, 

London. 

13,567. IncrEasinc the Pressure of Gas, H. U. Wol- 
laston, London. 

13,568. Printers’ Rouuers, J. Davison, London. 

13,560. Jomstina Execrric Castes, J. H. Barker, 
London. 

18,570. AtracumMent of Broom Hanp.ixs, J. Smith, 

ndon. 

13,571. Covers for Books, J. Geer, London. 

13,572. Guns, J. C. Gelly, London. 

13,573. PortapLe AcreTryLene Gas Lamp, La Société 
Chaussard et Cie. and C. E. Vignes, London. 

13,574. Guarps for CircuLar Saws, 8. Lebus, London. 

13,575. Biruiarp Sxkitrte Taste, E. Altenburg, 
London. 

13,576. UMBRELLA Fasteners, E. Behle, London. 

13,577. ALBuMs, J. Minten, London. 

13,578. Ick-MAKING CELLS, L. Sterne, London. 


18th June, 1898. 
13,579. PuNcTURE-PRooF TirE Cover, R. Halvey, 


way. 

13,580. MatL-cart Bopies, E. Harden and A. Foster, 
Manchester. 

13,581. SELF-INFLATING AIR CHAMBER for T1REs, C. 
Cole, Harrogate. 

13,582. ADVERTISEMENT BoarD, T. F. Matheson and A. 
E. Chanler, Glasgow. 

13,583. WaTer Taps, A. Honig, London. 

13,584. Motor Veunicugs, J. W. Glover and T. Greves, 
Warwick. 

13,585. InrLators for Cycies, A. E. Jenks, Wolver- 
hampton. 

13,586. Execrric Casies, G. C. Allingham and W. 
Fennell, London. 

13,587. PROPELLER for Steamsuips, E. A. Ashbury and 
T. Whitmore, Swansea. 

13,588. SEcURING Pneumatic Tires, 8. Macdonald, 
London. 

13,589. VeLocirEDEs, F, Westwood, Birmingham. 

13,590. CycLe STEERING, J. Stephens, Staines. 

13,591. STEERING Locks for VELocipEDEs, J. Meek, 
Co 


ventry. 

13,592. VELocipepE Dress-GuaRD Fitrincs, J. Meck, 
Coventry. 

13,593. CycLe Hotpers, R. W. H. Rodney, Bristol. 

13,504. Fast Heapstocks of Laruxs, J. Miley, Brad- 
ford. 

13,595. Parce. Carrier for Cycizs, G. 
Kidderminster. 

13,596. Sieepinc Bertus, W. J. Fieldhouse, Bir- 
mingham. 

13,597. Packinc of Giass Borttyes, J. Smith, Glasgow. 

13,598. AuToMATIC ACETYLENE Gas GENERATOR, E. K. 
and W. Hutton, Galashiels. 

13,599. CoIN-PREPAYMENT MECHANISM, D. B. Peebles, 
Glasgow. 

13,600. Huss for CycLe WHEELS, A. King, Nottingham. 

13,601. Bicycies, W. Wall, Bradford. 

13,602. TRANSMITTING Rotary Motion, G. Atherton, 
Manchester. 

13,603. Macuinery for Pressinc Bricks, W. Johnson, 


N. Preen, 


13,604. REMOVABLE BOTTLE-sToPPERING Device, A. 
Thiems, Germany. 
13,605. CycLe Stanps, E. Ward, Birmingham. 


13,606. Lapres’ Hat Hoiper, A. E. Busby, Bir- 
mingham. 

13,607. Srockinc SusPENDER Cu1ps, A. E. Busby, Bir- 
mingham. 

13,608. Syrinces, A. Pumphery, Birmingham. 

13,609. ExpLosive Mixture, J. Grossmann, Man- 
chester. 

13,610. Hicu-spgeD STgzaM Enorines, A. Coats, jun., 


jas; . 
13,611. ‘“ AccommopaTION” Iron Joist, A. Burridge, 
St. Briavels, near Coleford. 
13,612. Locomotive Borers, H. Thuile, London. 
13,613. WoveN-wiRE CycLe Sapp.es, A. E. Wale, Bir- 
mingham. 
—_ DisrrisuTinc Ort from Tanks, W. Butler, 
ndon. 
13,615. Fiy-FisHinec Hooks, J. W. F. Cullen, Glasgow. 
13,616. Assistinc the Srartine of VeHIcLEs, A. W. 
Major, London. 
13,617. Rotary WaTER Meters, J. J. Tylor, London. 
13,618. Apparatus for Dryixc, 8. 8. Bromhead.— 
(Moller and Pfeifer, Germany.) 
13,619. Cett CyLinpers, 8. 8. Bromhead. —(Moller 
and Pfeifer, Germany.) 
13,620. Hats, J. C. Meyer, London. 
13,621. ProsEcTILEs without Casgs, L. Partl, London. 
13,622. VeneTIAN Awnine Buinps, J. G. Wilson, 


London. 

13,623. Box for AUTOMATICALLY DELIVERING PaPers, E. 
L. Anderson, London. 

13,624. Motor Veuicizs, G. F. Redfern.—(Brouvhot and 
Co., France.) 

13,625. SupportTinc Bicycies in Raitway Vans, E. 
Pa: London. 

13,626. Keypoarps of Pianos, A. Le Jeune, London. 

— VaLvE for Preumatic Tires, A. Cole, Liver- 
poo! 

13,628. CHaInLess Driving Gear for Bicycixs, R. 
Becker, Manchester. 

13,629. SHutTLe for EMBROIDERING Macuinss, W. P. 
Thompson.—{Stickerei Fellmiihle vormale Loeb Schoen- 
Jeld and Co., Switzerland.) 

13,680. AUTOMATICALLY RE-FILLING SHUTTLES, W. P. 
Thompson.—{Stickerei Feldmiihle vormals Loeb Schoen- 
Jeld and Co., Switzerland.) 

13,631. Cycizs, J. W. Parker, London. 

13,632. Sarety Lock, H. Stammel, London. 

13,633. Typewriters, H.C. and F. R. D. Scroggs and 
C. F. A. Saxby, London, 

13,634. Hgapinc Macuines, A. Farnhill and J. A. 
Throp, London. 

13,635. Construction of FLoors, J. T. Szek, London. 

13,636. ACETYLENE GENERATORS, C. 8. Forbes, London. 

13,637. Cuoppine Woop, J. Robbins and H. C. Burton, 


London. 
—, Music Desks and Lear Turners, M. Simpson, 


on. 

13,639. APPARATUS for TRANSMITTING SicNa.s, A. B. 
y Baqué, on. 

13,640. ADVERTISING ELEcTRIC Siens, J. L. Johnston 
and Bovril, Limited, London. 

13,641. Driving Mecuanism for Cycies, H. Vert, 
London. 

13,642, ArracHinc Curtains to CuRTAIN-RODS, F. H. 

d G. E. Galloway, London. 

13,643. Lay of Sseets on Printinc Macuines, F. W. 
Vickery, London. 

_—, Ostainine STeREoscopic Errects, C. Raleigh, 

ndon. 

13,645. Propuction of CarpipE of Catcium, W. R. 
Smith, London. 

13,646. Sprine Joint for SELF-cLosinc UMBRELLAS, O. 
Levilly, London. 

13,647. Guarps for Water Gavucks, J. Hopkinson and 
J. ag my and Co., Limited, London. 

13,648. Covers for Booxs, L. H. Bliss, London. 


20th June, 1898. 


13,649. CLEANING Winpows, E. J. Masters and G. H. 
Couves, Gravesend. 

13,650. SHuTTLE Box Mrcuanism, E. Hollingworth.— 
(H. Wyman, United States.) 

13,651. Burners, H. J. Yates and J. D. Prior, Bir- 
mingham. 

13,652, SELF-STEERING CycLk, J. Parsons, Camelford, 
Cornwall. 

18,653. Drvine Grain, J. Rose, Hull. 

18,654. Sirrer, G. J. Gibbs, Bradford. 

13,655. Looms, The Technical Manufacturing Company, 
Limited, and P. Oakes, reap f 

18,656. Cuair, W. J. Richards and T. Davies, Aberken- 
fig, R.S.O., Glamorgan. 

18,657. Cameras, H. D. Herring, Salford. 

18,658. Brooms, T. W. Taylor and T. Robson, News 





castle-on-Tyne, 


13,659. Toy, R. Haswell, Liverpool. 

18,660. Prosectites, J. Verity and E. D. Dunlop, 

Liverpool. 

13,661. Cuaiy Mup Guarp for Bicycugs, J. 8. Phillips, 
di 


ndon. 

13,662. Propuction of Dark - BLvE Dyes, E. Rolffs, 
Berlin 

13,663. Sewer - venTILATING System, C. H. Jeffs, 
Manchester. x 

13,664, Surveyors’ AbsustER, G. Gardiner, Clacton- 
on-Sea. 

13,665. Lape, Hoiper, H. Dorizy, London. 


13,666. Fuses, W. Clark, Sunderland. 

13,667. Macuine Guarp, J. A. Hewetson and W. 
Lambert, London. 

13,668. Firg-1rons, J. H. Helliwell, Birmingham. 

13,669. Easeis for Drawinoa, N. de Tornau, Leipsig, 
Germany. 

13,670. TROUSER - sUPPORTING Device, J. Stewart, 
London. 

13,671. Toy, J. Kellett, London. 

13,672. RecoRDING the Position of Men, W. 8. Carey, 
London. 

13,673. AMBULANCE VEHICLEs for Hospita.s, C. Powell, 
London. 

13,674. FIRE-LIGHTER, M. Theirig, London. 

13,675. Lea Barus for Horses, W. F. Godden, 
London. 

13,676. KeEpING Guioves in Suarz, W. J. Godden, 
London. 

13,677. AppLiances for Boritne the Eartu, J. Cox, 


London. 

13,678. The Bromipe Test Frame, E. E. Cornaby, 
London. 

13,679. Opentnc Cans, R. Kendrick and W. Harding, 
London. 

13,680. ELectric Batrerises, S. W. Hart and E. J. 
Clark, London. 

13,681. Pumps, J. P. Hall, London. 

13,682. INCANDESCENT Lamps, V. Saglier and E. D. 
Margay, London. 

13,683. Apparatus for CLEANING Knives, J. Puddy, 
London. 

13,684. Drivine Grar for Venicies, E. N. Stoney and 
A. Sharp, London. 

13,685. ALarM, W.J. Brooks, London. 

13,686. ORDNANCE-SIGHTING APPARATUS, A. A. Common, 
London. 

13,687. Furnaces, F. C. Day and The Acetylene 
Illuminating Company, Limited, London. 

13,688. Campuor, J. E. 'T. Woods, London. 

13,689. PropucING ASBESTOSISED Pup, T. H. Cobley, 
Dunstable, Bedfordshire. 

13,690. SoLUBLE Propucts, F. Silberstein and L. Lilien- 
feld, London. 

13,691. Vatves for Steam Enocines, W. H. Bushel, 
London. 

13,692. Excentrics, W. H. Bushel and L. R. 8. Tomalin, 
London. 

13,698. VEssELs, F. W. Golby.—{J. M. Fehrenbuch, 
United States.) 

13,694. Protector for CycLe WHEELS, F. G. Potter, 
London. 

13,695. Exoings, T. Tomlinson, London. 

13,696. INTERNAL ComBusTION Encoinzs, T. Tomlinson, 
London. 

13,697. Sewace Fitter Beps, R. O. Wynne-Roberts, 
London. 

13,698. GLass-mMIxING Apparatus, G. de R. de Sales, 
London. 

13,699. Benpinc Macuiyes, E. 
London. 

18,700. Fiy1nc Macutvgs, G. L. O. Davidson, London. 

18,701. Friction Ciurcues, A. P. Morrow and H. H. 
Fulton, London. 

18,702. Dynamo Exectric Macuines, H. J. Joel, jun., 

ord, Essex. 

13,703. Excings, C. M. Linley and C. T. B. Sangster, 
Birmingham. 

18,704. CARBURETTERS for Encrves, C. T. B. Sangster, 
Birmingham. 

13,7C5. Spzep Gear, C. M. Linley and C. T. B. Sangster, 
Birmingham. 

18,706. GLass-waRE, J. M. Humphreys, London. 

13,707. E.ecrro- acoustic TELEGRAPH, N. Flechten- 
macher, London. 

13,708. WEIGHING 
Douglas, Liverpool. 

13,709. ELEcTRIC TRAIN Propu.sion, O. H. E. Kaselow- 
sky, London. 

13,710. io ‘cams against Swinz Fever, G. Lorenz, 
Live x 

13,711. Destroyinc Scot in Curmygys, T. Voile, 

mdon. 
13,712. EconomisinG Coat, T. Voile, London. 
13,713. WHEEL-RIms, D. Young.—{T. B. Jeffery, United 


States.) 
13,714. L. Sell, 


and R. Cornely, 


Quantities of Supstances, T. 


PREPARATION from ‘ SALIGENIN,” 
mdon. 

13,715. Mxtat Pipinc, T. Brooks and A. M. Ayles, 
mdon. 

13,716. Canninc Goons, A. Opawski and E. Murmann, 


on. 

13,717. LosricaTor for PLUMMER BLocks, S. H. A. Jones, 
London. 

18,718. ALBUMINOUS PREPARATIONS, C. D. Abel.—{7h« 
Actien-Gesellachaft fiir Anilin Fubrikation, Germany.) 

13,719. Uritisinc Exnaust Steam, E. B. Caird and T. 
J. Rayner, London. 

13,720. CoIN-FREED METER MEcHANIsM, T. H. Minshall, 
London. 

13,721. SusPENDED ELectro.iers, J. G. 8. Cunnington, 


mdon. 

13,722. Macuine for FinisHinc Boot-weE ts, H. Raab, 
London. 

13,728. SteERING VEHICLES, R. Vetter, London. 

13,724. ACETYLLENCO-ETHYLENE BLivE, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

13,725. Propucinc Desicns upon Paper, W. F. Toifel, 


London. 
13,726. InstRUMENT for CLEANING TEETH, F. Harrison, 


mdon. 

13,727. HeRMETICALLY CLosinc Botries, O. Imray.— 
(W. Négeli, Germany.) 

13,728. Emptyine Cesspoo.s, R. Fiedler, London. 

13,729. Apsuncts of Looms, B. Lange and C. Kathol, 
London. 

13,730. SecurinG CaRRIAGE Szats, A. J. Boult.—(C. 
Remy, France.) 

13,781. Feepine Strips in Box-Makinc MacuIngs, A. 
J. Boult.—(M. R. Partzsch, Germany.) 

13,732. CoIN-CONTROLLED MecHANISM, W. L. Wise.— 
(G. H. Cheney, United States.) 

13,738. PassENGER Vesseis, E. H. O. R. Ropner, 
London. 

13,734. BorrLe Stoppers, L. Schreyer, London. 

13,735. Tension Spokes for Venices, C. Fickelscheer, 


mdon. 
13,736. Dressing Tin Orgs, J. -Coad and J. Eustice, 
Southampton. 
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13,737. Gas Motors, P. L. Renouf, London. 

13,738. Curtain Rinas, A. Thatcher and E. Adams- 
Randall, London. 

13,739. Door-HoLpER, A. C. Lidster, Hull. 

13,740. Trz Retainer, H. Leigh, Manchester. 

13,741. Roap TRANSPORT VEHICLES for O11, T. Davies, 
Liverpool. 

18,742. Guarp for CrrcuLar Saws, J. Anderson, New- 
castle-on-Tyne. 

13,748. GARDEN SpRiNKLERS, C. Walton, Sheffield. 

13,744. Looms for Wravine, E. Hollingworth.—(H. 
Wyman and W. Redding, United States.) 

18,745. WHEELS, W. Ives, Halifax. 

13,746. Brick Kins, W. Beak, jun., Bristol. 

Se Tuert from Pockets, M. 8. Carr, 

ris 


18,748. Sxivinc Macuings, H. A. Oldershaw, Leicester. 

13,749. Hoops for Coverinc Eyes of Horszs, R. B. 
Wright, Glasgow. 

18,750. AuTo-MoToR Cyrcizs, J. G. A. Rhodin, Man- 





chester, 











THE ENGINEER 








JuLy 1, 1898 


comet 














































































































































13,751. Wrnpino Frames, F. A. Holt, Manchester. 
,752. Inuuminatep Fountains, T. R. Wollaston, 

Bowdon, Cheshire. 

13,753. Fastentnc Suarts, W. L. and F. J. Bullows, 
and E. Manion, Walsall. 

13,754. Fastesina of Winvows, J. Windsor-Richards, 

Manchester. 

. Crips, H. and F. Rudd, Birmingham. 

13,756. Coating TuBuLAR Lenotus, C. Harvey, Bir- 
mingham. 

18,757. Work-supportTina Apparatus, A. G. Brookes. 
—(J. W. Brooks, United States.) 






13,758. DispLayING ADVERTISEMENTS, J. Kay, 
Burnley. 

13,759. Castes, G. C. Allingham and W. Fennell, 
London. 


13,760. ExpLosion Motor, W. Adtorf, Cologne, Ger- 
many. 

13,761. Friction Ciutcn, K. Leverkus, Charlotten- 
burg, Germany. 

13,762. MovaB_e Coa. Sraitus, J. Fielding, Gloucester. 

13,763. Dountinc Frames, G. H. and W. Thomson, 
Manchester. 

13,764. INpIcaTING a Surp’s Courss at Ska, W. Spink, 
Glasgow. 

13,765. QuapRuPLEX TeLeGRapHy, 8S. G. Brown, 
Bournemouth. 

18,766. Puates for Extractine Presses, R. Middleton, 
feeds. 

13,767. Cork Tires, F. Menzies, A. Urquhart, and J. 
Menzies, Queensbury, N.B. 

13,768. Boxes, F. G. Johns, London. 

13,769. AppLyinc Evectric Force to BaLioons, M. 
Vasseur, London. 

13,770. Fire Enaing, F. W. Golby.—({Z. Porteu and T. 
Cambier, France.) 

as Taste Lamps, &c., G. Josephsohn, 
.ondon. 

13,772. FLUSHING CisTERNS, R. W. McDonald, London. 







13,773. Forks, W. H. J. Lance, London. 

a 74, Capsutes, C. Weidinger and F. Kiesewetter, 

ax. 

18,775. WasHinc Gratrn, A. Harvey, London. 

18,776. CusHiongeD Pruintine Stamp, L. R. Blackmore, 
New York. 

13,777. Tosacco Pips and WHISTLE, J. and W. Argyle, 
London. 

13,778. WasHING Macuings, J. J. and L. C. Francis, 
London. 

13,779. Fitters, H. R. Kuersten and A. M. Knoble, 
London. 

13,780. TRaNsMITTING Motion, V. Bélanger, London. 






13,781. Evxctric Biock System, L. Werner, 
London. 

13,782. PREVENTING BotTLe RE-FILLING, J. H. Poole, 
London. 


13,783. Baas, G. Schindling, London. 

13,784. HanpLe Bars, J. Money and W. Clark, 
London. 

13,785. Lirtinc Jacks, H. Heilen, Bonn-on-Rhine, 
Germany. 

13,786. Extractinc O11 from Cocoa-nuts, J. C. W. 
Stanley, London. 

13,787. Cootrne Devices, F. Oakley, London. 

13,788. BorrLe-coRKING Macuinges, E. C. 
London. 

13,789. Printinc Cruinpers, E. L. Sallés, London. 

13,79. INHALING MEDICINAL Vapours, H. H. e.— 
(Koch and Heller, Switzerland.) 

13,791. FARE-INDICATING APPARATUS, F. W. G. Bruhn, 
London. 

13,792. FootBauis, A. J. Henderson, London. 

18,7938. E.Lecrric Generators, EK. Edwards.—({P. A. 
Emanuel, United States.) 

13,794. Prorutsion of Cycies, G. B. H. Austin, 
London. 

13,795. Courtine SHarts, T. F. Edwards and J. L. 
White, London. 

13,796. Motor for Crcites, H. H. Lake.—(A. Fritscher 
and A. R. Houdry, France.) 

13,797. CoLovrinc Matters, H. R. Vidal, London. 

—— Suprortinc Botties, R. N. Cunningham, 
sondaon, 


Seward, 








13,799. Srrincinc Lawn-tTennis Rackets, A. E. L. 
Slazenger and J. H. Hitchcock, London. 
13,800. Mercury, J. C. Mewburn.—(Chemische Fubrik 


von Heyden Gesellachast 
\ Germany.) 

13,801. Currinc Firewoop Sticks, C. F. Parsons, 
London. 

13,802. Jues, A. Wiederhold, London. 

13,803. Wirinc Borries, R. M. and C. E. Chambers, 
London. 

eo Botrie Storrers, H. A. and R. H. Griffiths, 

vondon,. 

13,805. Pygumatic Action for OrcGans, A. Gavioli, 
London. 

aj oo Pyevmatic Action for Orcans, A. Gavioli, 

sondon. 

ay gas Drivinc Toot for Naits, A. Marks, 

2ondon. 

13,808. CaBLes, G. G. M. Hardingham.—(Filten and 
Guilleaume, Germany.) 

13,809. Evurptic Caain Drivine Gear, W. F. Williams, 
London. 

13,810. CARD-TEASELLING 
London. 

13,811. Stiptnc Doors for RatLway Goops Wacons, 
J. E. Owen, J. C. Gabel, jun., and G. F. McKinney, 
London. 

13,812. Hotpine Corron REgts, J. and T. Whitehead, 
London. 

13,813. Ve1L Fasteners, H. Thorpe and H. J. Salter, 
London. 

13,814. THrgavine Pay Sutps, &c., F. H. Blockley, 
London. 

13,815. ApsusTABLE Spanner, A. H. Middleton, 
London. 

13,816. ALTERNATING Piston Rotary Encinzs, J. H 
Parsons, London. 

13,817. Courtine CycLes, W. P. Thompson.—(de Hei- 
maaan and Legrand, France. 

18,818. CoIN-OPERATED Sicnau for TeLEPHongs, W. P. 
Thompson.—{H. R. Mason and E. D. Weimer, Unit. 
States. 

13,819. Auromatic Governor, W. P. Thompson.—(C. 
J. Schuster, United States.) 

13,820. Sewrnc Macuines, W. P. Thompson.—(Z. 
Meyer-Nigeli, Switzerlaad.) 

13,821. CLostne Jars, R. Hengstenburg, Liverpool. 

13,822. Domestic Grates, T. Armstrong, Manchester. 

Device, P. Wollenberg, 


mit beschrinkter Hastung, 


Macuines, E. Gressner, 





13,823. BoTrLe-STOPPERING 
London. 

13,824. Spark ARRESTERS, T. Thorson, Liverpool. 

5. HanpiEs, P. Taylor, Manchester. 

,826. Bakers’ Oven, A. Rauber, Liverpool. 

827. ELecrric Morors, R. Belfield.—(X. H. Hassler, 

United States.) 

328. Prunine Toots, D. 8. Donzella, London. 









13,829. Transmitrinc Motion, E. W. Serrell, jun., 
London. 
13,830. AcETYLENE Gas, A. J. Boult.—(0. Payan, 


France. 


13,831. Marxine Soap, B. Israel, London. 
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om. DRILLING Macuings for Dentists, P. Volland, 

sondon, 

13,833. Fuse Box, T. Rooke and W. H. Grimsdale, 
London. 

13,834. Emprocation, F. Westwood, London. 

13,835. CoIN-FREED Apparatus, W. Margot, London. 

13,836. CycLe SappLe Cover, M. Harvey, Windsor 
Forest, Berks. 

13,837. Bracket, J. W. Boughton, Portsmouth. 

13,838. Box, C. P. Deykin, Birmingham. 

13,839. Brnpincs for Garments, J. H. Cooke, E. H. 
Stansby, and B. Cooke and Co., Limited, Man- 
chester. 

13,840. Bearines, D. Drynan and A. R. Fulton, 
Glasgow. 

13,341. 

Cumberland. 








Exeans'on Gear, W. Cameron, belie! | 





18,842. Cyctes, C. Y. Mawson and A. L. Knapman, 
Cardiff. 


13,843. Cigar Hotprr, W. N. Christie, Glasgow. 

18,844. Bicycie, A. Davies, Cardiff. 

18,845. SHeLves, A. Davies, Cardiff. 

13,846. Sprinc TirE for CycLte Wuex.s, G. F. Guy, 
Ipswich. 

13,847. Pivorep Winpow Fastener, T. Rowland, 
Pontypridd. 

18,848. CiGarReTTE Paper Casg, H. Synyer and C. J. 
Beddoes, Birmingham. 

13,849. RAILWAY-SIGNALLING ArpLIANcEs, W. Scholes, 
Manchester. 

13,850. IroninG Boarps, J. B. Russell, T. Wardrop, 
and J. 8S. Yule, Manchester. 

13,851. Stups, J. E. Redhead, Liscard, Cheshire. 

13,852. Orcan “Soto” ArracHMENtT, S. Howard, 
Manchester. 

13,853. PLumMMEeT for FisHgRMEN, R. McM. Hasluck, 
Birmingham. 

13,854. Rattway SiGNatuine, M. Clayton and J. W. 
Allison, Halifax. 

13,855. Driving CuHains, R. Blackburn and A. G. 
Wigtield, London. 

13,856. MEASURING Liquip, E. A. Hellier, London. 

13,857. VENTILATOR for CarRiacEs, R. T. Gillibrand, 
Manchester. 

13,858. MouLpING Macuing Guarp, 8. Holland, Man- 
chester. 

18,859. Sounprine Apparatus, J. C. Dobbie, Glasgow. 

13,860. ReauLatinc Heatine of Buitpines, D. Drum- 
mond, Glasgow. 

13,861. ELECTRO-DEPOSITION of MreTas, W. E. Heys.— 
(B. Dumoulin, France.) 

13,862. ALcoHoL, W. H. Akester, London. 

13,863. PHoroGrapHic Printinc, L. H. Barnard and 
E. D. Walrond, London. 

13,864. Hot-waTeR RapiaTinc Tank, W. D. Corteen, 

ndon. 

13,865. Sprinc Tones, L. Schreyer, Glasgow. 

13,866. Hat Ho.per for Boxes, R. Murray and R. 
Paterson, London. 

13,867. Buinp Ro.tier Furniture, B. R. Walker and 
H. and B. A. Woodward, Birmingham. 

13,868. Kerries, G. Bowmar, London. 

13,869. Pen-n1s, F. W. Schroeder, P. W. Moran, and 
W. H. Henry, London. 

13,870. PotisHinG Paste for Boors, G. Milligan, Man- 
chester. 

13,871. RepucinG Friction of Bearincs, W. J. Brewer, 
London. 

13,872. MusicaL Winp InstruMENT, D. R. Broadbent, 

ndon. 

18,873. RarLway SIGNALLING APPARATUS, W. B. Quelch, 

ondon. 

13,874. TREATING OrEs, G. Atwood, London. 

13,875. Gas, E. J. Pennington, London. 

13,876. Sarety Stop Device for Enarngs, J. K. Wright, 
London. 

13,877. TypewrirTERs, P. B. W. Kershaw and H. Dundas, 
London. 

13,878. EARTHENWARE Pires. R. Ames, London. 

13,879. WHEEL TYPEWRITING MacutNgs, E, Edelmann, 
London. 

13,880. Extract of Matt, Hops, &c., G. G. Cave and 
H. 8. Stoneham London. 

13,881. PuriFyInG Petroteum, L. von J. Jarocki and 
T. Kiczerowski, ' ondon. 

13,882. WiRELEsS TELEGRAPHY ApPaRATvs, G. Marconi, 
London. 

13,883. Exp.osives, G. Trench, London. 

13,884. DentaL Enoine Hanp-pixces, A. W. Browne, 
London. 

13,885. Crank for Rattway SIGNALLING, A. G, Evans, 
London. 

13,886. Drittinc Macuine for Parer Baas, G. A. W. 
Ehrhardt, London. 

13,887. SHOE-POLISHING RaG, F. Detsinyi, London. 

13,888. BottLe Covers, R. Giesler, London. 

13,889. TrrEs, J. H. Lee, London. 

13,890. TricycLes, T. Innes, London. 

13,891. Aprons, G. H. Perdue, London. 

13,*92. Tones, A. Babington, London. 

13,893. OPTICAL-PROJECTION APPARATUS, J. G. Lorrain. 
—H1The Northern Advertising Company, Nordish Rek- 
lame Kompagni ( Aktieselskab), Denmark.) 

13,894. Harr Pins, F. P. F. M. Rawlins, London. 

13,895. Repuctinc the Exgercy of MaGNetisaTion of 
ELECTRICAL TRANSFORMERS, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 


13,896, DistiLtinc Perroteum, A. Adiassewich, 
London. 

13,897. Corks, W. and N. Pirrie, London. 

13,898. Revotvinag Espiess Raitway, T. Crooke, 


ndon. 
13,899. Friction-cturcH Mecuanism, W. R. La‘xe.— 
(La Compagnie Francaise des Cycles, France.) 
13,900. BicycLes, W. R. Lake.—{(M. F. Dal - Pozzo, 
Italy.) 
13,901. HorsgsHogs, H. H. Lake.—{D. and H. Paar, 
United States.) 


13,902. Vaporisinc Apparatus, H. A. Bertheau, 
London. 

gm Srups for Horsges, J. Jobban and J. Thury, 
ndaon. 

13,904. BotrLe Stoppers, W. R. Lake.—({L. Drevon, 
France.) 


13,905. Compressinc Gas Mixture, H. A. Be  theau, 
London. 
13,906. Rotary Enoine, J. L. Piening, London. 
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13,907. Fiaure Puzzie or Game, G. Brown, London. 

13,908. THREAD WINDING Apparatus, A. B. Morse, 
London. 

13,909. STRAINER Cover, D. Llewellyn, Newport, Mon. 

13,910. BALL BEARING FLANGEs, E. H. Stanfield and 
F. R. Martin, London. 

13,911. REGULATING GEARING CHatns, J. A. Thompson, 
London. 

13,912. Fisntnc GaG and Discorcer, W. Smallwood, 
Birmingham. 

13,913. ConnecTING TusEs to Piares, O. M. Eow, 
Manchester. 

13,914. FuEL Economiser, W. G. Stones, Manchester. 

13,915. Pneumatic TirEs, F. W. Lanchester and W H. 
Paull, Birmingham. 

13,916. Asn Curss, T. Wells, Birmingham. 

13,917. CycLe Brakes, H. Brownhill, Birmingham. 

13,918. Matcu Currer, J. Garrett and J. J. Garrett, 
Glasgow. 

13,919. WaTeR WHEELS and TuRBinEs, A. Barr, 
Glasgow. 

13,920. CuTLERY Hanp es, J. T. Woodhouse and A. 
and B. Gamble, Sheffield. 

13,921. CHAINLESS Bicycle, M. Bergeron, London. 

13,922. Printine Pvates, J. 8. Duncan, Glasgow. 

13,923. Games, J. E. Thompson, Brighton. 

13,924. Power TRANSMISSION GEARING, J. Hutton, 
Scarborough. 

13,925. Hat Boxes, E. V. Bertram, Lanarkshire. 

13,926. FASTENING GLOvEs, F. Marks, London. 

13,927. Dryine of Cuina Susstances, R. Hoyle, Man- 
chester. 

13,928. Brick Presses, R. Collenette, Bradford. 

13,929. Curtinc ELuipticaL Forms, J. Barr and R. 
Thomson, Glasgow. 

13,930. SEPARATING MINERALS, G. Dowson, Stockton- 
on-Tees. 

18,931. Composition for Protection of Metau Sur- 
racks, A. and J. Turner and H. F. Clough, Man- 
chester. 

13,932. Stoppers for Screw-moutH Bort.es, T. N. 
Cretney, Barnsley. 

13,933. ATTACHMENT for FiTT1NGs of Sinks, W. Mitchell, 
jun., Dundee. 

13,934. Suapre of Vaives, R. H. Morris and T. A. 
Aspden, jun., Blackburn. 

13,935. ADJUSTABLE BRAké for WHEELED VEHICLES, W. 
Marchant, London. 

13,696, “ings Ba.u Brake for Bicye.es, E. W. Weight, 

bristol. 





13,937. Mixine Sxxps, R. and T. R. Sizer, London. 

13,938. GLoves, T. R. Sizer, London. 

13,939. Cover for VessEts, A. J. Boult.—(W. Ginalski, 
Russia.) 

13,940. PULVERISING Macuing, J. C. Clark, London. 

13,941. Matcu-Boxrs, R. P. Moncrieff, London. 

13,942. StranpaRD and PortTaBLEe Evxcrric Lieut, F. 
Thomson, Glasgow. 

13,943. FitaMENts of Evectric INCANDESCENT LAMPS, 
W. A. Coates and R. L. Wood, Cheltenham. 

18,944. Brakes for Cycies, A. K. Harris, London. 

13,945. Ain VaLvgEs, H. A. Wood, London. 

13,946. ELecrric Connection and Courtine, W. H. 
Hunt, London. 

13,347. MuLTI-coLour Printinc Macnineg, F. R. E. 
Koehler, London. 

13,948. Funnets, E. M. Waind, London. 

13,949. Horseshoes, M. C. Gray and A. C. Goff, 
London. 

13,950. Cycite Lamps, G. Gascoyne, London. 

13,951. METALLIC TUBULAR ConpucTors, G, M Stewart, 

ndon. 

13,952. Sprincs of Swinc Doors, B. Banks and E. 
Verity, London. 

13,953. StRETcHING Fisres, P. 8. Marshall, London. 

13,954. PorTLAND Cement, W. L. H. Roberts, London, 

13,955. VARIABLE-THROW CRANK Gear, FE. A. Yorston, 
London. 

13,956. FLurp Distrisutor, J. Hochgesand, London, 

13,957. Luspricator, J. Hochgesand, London. 

13,958. Boots, W. West, R. Poore, and L. C. Cropper, 
London. 

18,959. VENETIAN BLIND Larues, C. D. Large, Rich- 
mond. 


13,960. EvecrropE for AccumuLators, H. Damm, 
London, 


Steche, 


Bowden, 


13,961. Drivina Cycues, I. Rees, London, 

13,962. Preventinc Removat of StarpLe Rops, H. 
Schorte, London. 

13,963. Locks, J. Tippel and F, Ramisch, London. 

13,964. Curr, T. H. Newcomb, London. 

13,965. PuriryING SaANDALWoop OlL, C. A. 
London. 

13,966. Screw Wrencues, J. A. Schmidt, Germany. 

18,967. Pocket Knives, J. A. Schmidt, Germany. 

13,968. ACETYLENE Lamps, Sir C. 8. Forbes, Bart., 
London. 

13,969. TREMBLER INTERRUPTORS, A. Wydts and O. 
Rochefort, London. 

13,970. Piacinc Foc Sionaus, E. A. B. 
London. 

13,971. Rotter Burinp Firrines, C. 8. Todd, London. 

13,972. Fish Knives, F. H. Davey, London. 

13,973. BicycLes, A. Bottenheim, London. 

13,974. Picrure Frame, M. C. C. Gadeberg, London. 

13,975. CycLe Support, G. G. M. Hardingham.—(@. W. 
Silleor, Belgium.) 

13,976. DrepcEs, J. H. Lancaster, London. 

13,977. PRESExVATION of BrEaD, J. M. Kuehl, London. 

13,978. Beer Strarner, 8. Austin, Manchester. 

13,979. Sweat Banps for Hats and Caps, J. Taylor, 
Manchester. 

13,980. Scorers for Bittianps, J. W. Moore, London. 

13,981. [NDIA-RUBBER Boot Hexts,, E. Edwards.—(0. L. 
Fiirber, ———.) 

13,982. Or, Enatnes, E. Edwards.—(W. and F. Brock- 
hau-en, Russia.) 

13,983. Sprrroons, J. Hopkins, London. 

13,984. Gas Recutator, E. Sondermann, London. 

13,985. Casks, C. Wittkowsky, London. 

13,986. PULLING - OFF ARRANGEMENTS for Lamb's 
Knitrinc Macuings, H. Donner, London. 

13,987. ACETYLENE Gas Lamps, W. V. Ebert, New 
York. 
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13,988. ATTACHMENT for BEER Fiters, J. Hambidge, 
Coventry. 

13,989. LuBricaTtors, G. Wiltshire, Liverpool. 

13,990. ACETYLENE Gas, G. Wiltshlre, Liverpool. 

13,991. STEELYARD BALL, Day and Millward, Limited, 
Birmingham. 

13,992. Pyeumatic Stamps, T. Coombes and G. Glossop, 
Halifax. 

13,993. SHrEeLD for CrircuLar Saws, J. Nall, Halifax. 

13,994. EName. Parnt, H. H. Bigland and J. Cunning- 
ham, Manchester. 

13,995. Bicycies, J. Aylward and A. E. Comley, 
Coventry. 

13,996. Tow1na Suips, J. C. Falconer and C. Berry, 
Glasgow. 

13,997. KircHEeNn Sinks, F. Ross, Glasgow. 

13,998. Boots, J. C. Blackwell, Leicester. 

13,999. Stop Mottons, W. Tunstall and J. Crabtree, 
Huddersfield. 

14,090. Pyeumatic Tires for Bicycies, J. Ridgway, 
Hanley. 

14 001. Pires, F. Herbert, Birtley, near Chester-le- 
Street. 

14,002. Vatves for Pyeumatic Tires, H. W. Verdon, 
London. 

14,003. Pyeumatic Lasts for Boots, J. Menzies, Leith, 

14,004. Hoistinc Apparatus, F. Eastmead, London. 

14,005. Fire-Licuter, W. F. Horn and J. 8. Murphy, 
Liverpool. 

14,006. Cycrgs, J. T. Ellis, Dublin. 

14,007. Workinc WirELess TeLecrapuy, R. Kennedy, 
Leeds. 

14,008. Cycte Fitttnes, A. H. and 8. J. O'Brien, and 
W. F. Pippet, Leicester. 

14,009. Motor Enoines for Cycies, C. H. T. Alston, 
Glasgow. 

14,010. Bracket, J. E. Villiers, Liverpool. 

14,011. Macuixes for Maxine Bricks, W. Appleton, 
Liverpool. 

14,012. Firtincs for Execrric Licut, H. C. Brown, 
London. 

14,013. Doc Cottars, D. Power, London. 

14,014. Quays, W. J. Brewer, London. 

14,015. Vent Pea, G. Breese, London. 

14,016. Cartoon, White and Son and E. Shepherdson, 
London. 

14,017. Boxes, C. W. Stancliffe, London. 

14,018. ApyusTinc Bicycie Spokes, J. E. Presland, 
London. 

14,019. Hooks, S. Palmer, London. 

14,020. LeETTER-RECEIVING Apparatus, W. R. Pether, 
London. 

14,021. PortabLe Evectric Toot Hovper, A. Benham, 
London. 

14,022. ENAMEL Protector, J. and J. H. Wh.tnough, 
London. 

14,028. ArracHina Tires to Bicycies, F. T. Toni, 
London. 

14,024. Disc Hus for Bicycte Wuexrts, T. Burton, 
London. 

14 025. Timepiece, H. Ganney, London. 

14,026. PeNctL SHARPENER, E. V. Barker, London. 

14,027. SrELF-LockiInG Door Locks, A. Legros, 
London. 

14,028. VEHICLE-STEERING APPARATUS, W. E. Carmont, 
London. 

14,029. Tower. for Usk in ATuietic Sports, A. Hiller, 
London. 

14,030. BLEAcHING CompouNpbs, The Aluminium Com- 
pany, Limited, and A. G. Haddock, London. 

14,031. Reservoir Steam Traps, F. Lamplough, 
London. 

14,032. Hoists, J. A. Orme, London. 

14,033. STaRTING RackHorsgEs, B, P. and H. E. Good, 
London. 

14,034, Cuarns for Cycizs, C. H. Guest, London. 

14,035. Raisina HIGH-HANGING Gas Lamps, H. Winkler, 
London. 

14,036. SoUND-RECORDING APPARATUS, E. R. Johnson, 
London. 

14,: 87. Gas ScruspeErs, G. Zschocke, London, London. 

14,038. FLuoro Compounpbs, W. Schmeisser, London. 

14,039. AMALGAMATION of CRUSHED Orgs, G. Fischer, 
London. 

14.040. Gas-PpropucING Apparatus, J. J. Shedlock, 
London. 


14,041. Merau Canisters, G. W. Baker, London. 

14,042. Stancuions for FisuinG VeEssELs, A. Johnson, 
London. 

14,048. Currine Grass, &c., F. Matheson, London. 

14,044. INseRTING BaALLs in WHEEL BeaRINGs, M, 
Hogrefe, London. 

14,045. Receivers used in Hypro-eLectric Oprra.- 
tions, L. Lambotte, London, 

14,046. Exastic Tires for VenicLe WuHeEE.s, H, O'C, 
Bridgewater, London. 

14,047. Bricks, R. Bradshaw, Liverpool. 

14,048. FasteNine Vets, A. T. Scott, London. 

14,049. GeneRATORS for ACETYLENE Gas, K. E. Rosen- 
thal, London. 


14,050. AcrryLeNE Gas, J. Billwiller and K. E. 
Rosenthal, London. 

14,051. Exevator Brakgs, G. Brown, London. 

14,052. DiscHarcinc Provectites, J. F. Green, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-opice Opicial Gazette, 


600, 237. 
Filed August 25th, 1897. 
Claim.—In combination with a furnace and a closed 
chamber heated by the products of combustion there- 
from, a partition of reticulated or perforated material 


[600.237] 


Steam Boirrer, H. Sec, New York, N.Y.— 














on the uptake side of and in proximity to said 
chamber, whereby the flame and hut gases from said 
furnace are retarded in the space surrounding said 
chamber, substantially as described. 


600,810. CoIN-FREED APPARATUS FOR ENABLING 
SuppLies OF WATER OK OTHER LIQUID TO BE 
OBTAINED, K. J. Streathild, Bactry, Eagland.— 


Filed September 4th, 1897. 

Claim.—(1) In a coin-freed apparatus for enabling a 
supply of liquid to be obtained, the combination of a 
supply vessel having an inlet valve and a hand- 
operated draw-off valve, with a locking device adapted 
to lock the inlet valve and release the draw-off valve, 
or rice vers, and means whereby the said locking 
device om! be operated on the insertion of a coin, 
substantially as described. (2) In a coin - freed 
apparatus for the purpose described, the combination 
with a cistern or vessel for containing a supply of 
water or liquid, of a notched dise on the inlet valve, 
and a notched disc on the draw-off valve, and a lever 
whose opposite ends when engaged with the notch in 
one disc are respectively disengaged from the notch in 
the other disc, and a coin-receiving wheel and means 
for operating it to cause the cvin to act upon the lever, 


[600,810 J 








substantially as hereinbefore described. (3) In a coin- 
freed apparatus for enabling a supply of liquid to be 
obtained, the combination of a supply vessel having 
an inlet valve carrying a float and a draw-off valve, 
with a locking lever adapted to lock the inlet valve 
and release the draw-off valve, or cice ers, and means 
whereby the said locking lever may be operated on 
the insertion of a coin, substantially as described. (4) 
In a coin-freed one gy for enabling a supply of 
liquid to be obtained, the combination of a supply 
vessel having an inlet valve and a hand-operated draw- 
off valve, with a locking lever adapted at one end to 
lock the inlet valve, and at the other end to release 
the draw-off valve, or vice rersi, and means whereby 
the said locking lever may be operated on the inser- 
tion of a coin, substantially as described. 


600,841. Pump, FE. H. Oderman, Wayneshorough, Pa. 
--Filed April 19th, 1897. 

Claim.—{1) The combination, with a piston-rod, of a 
yieldable piston comprising a disc rigidly secured tu 
the piston-rod and provided with a central guide, a 
cup in which the said disc is slidable, said cup being 
provided with a central projection slidable in the said 
guide, a ring retaining the disc in the cup, and « 
spring encircling the said guide and projection, and 
pressing the said disc against the said ring, sub- 


600,841 
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stantially as set forth. (2) The combination, with a 
pump cylinder, provided with a valve seat on its end, 
of a ashivery valve bearing on the said seat and pro- 
vided with a tubular stem having an internal guide /,, 
a brake cylinder H! at its rear end, and a suction 
valve seat at its front end; a suction valve provided 
with a stem slidable in the said guide, a disc h! 
secured on the said stem and provided with a hub i! 
slidable in a hole in the bottom of the said brake 
cylinder, and a spring inte’ between the said 








hub and the guide h, substantially as set forth, 
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THE TRANS-SIBERIAN RAILWAY. 
(Continued from page 520.) 

The Ussuri line.—The surveys for the Ussuri line were 
completed in 1893, but the Commission resolved to repeat 
the survey for the section lying between Graskaya and 
Chabarovsk, in view of the remoteness of the region, 
and the general want of knowledge as to its nature and 
character. This second survey showed that the line 
must be built so as to take in Graskaya, and that the 
work of construction must not be delayed. The Minister 
of Communications was charged with commencing this 
line between Graskaya and Chabarovsk in the spring of 
1894, and also with arranging for the class of work that 
could be carried on in that district during the approach- 
ing winter. The second survey gave a new direction to 
the Ussuri line, and after the station of Kedrovo, lying 
sixty-seven miles beyond Graskaya, the line lies ten miles 
distant from the river Ussuri, and hereby it was made 
apparent that it would be possible to build the remaining 
distance of the line as far as Chabarovsk equally distant 
from the course of the river. It was pointed out in Com- 
mittee that it would be desirable to construct the first 
sixty-seven miles of the line as far distant as possible 
from the frontiers of the empire, and therefore it was 
resolved to build the North Ussuri line from Graskaya to 
Chabarovsk through the valley of the Ussuri River, and 
to request the Minister of Communications to confer 
with the Governor-General of the Amur territory as to 
slight deviations which might be necessary with a view 
to decreasing the cost of construction, and to keeping the 
line at a certain distance from the Chinese frontier. The 
cost of the North Ussuri line was fixed at £2,200,000 in 
1896. The activity of the Commission with regard to 
the southern section of the Ussuri line, the construction 
of which was begun so long ago as 1891, is shown in the 
grants that were made for its completion by the summer 
of 1895. As to the North Ussuri line, the first through 
train from Chabarovsk to Vladivostock set out on Sep- 
tember 15th, 1897. With a view to regulating the ex- 
tremely high cost of providing for and keeping up the 
staff of this line, as well as for protecting the line from 
attacks by the Chunchusi robber bands, the Commission 
appointed a special ‘ railway battalion” in 1895, for ser- 
vice on the South Ussuri section, and on the completion 
of the North Ussuri section this battalion was formed into 
two companies. 

The Irkutsk-Baikal branch line.—The Commission 
recognised the impossibility of constructing the line round 
Lake Baikal in a manner to keep pace with the Trans- 
Siberian line running east and west of that district, and 
it was therefore resolved to build a temporary line from 
Irkutsk to Lake Baikal, and to arrange for transporting 
goods and passengers across the lake by means of a 
regular service of steamers. The original intention of 
laying this temporary line along the right bank of the 
river Angara had to be abandoned, and the line is being 
laid along the left bank at a cost of £250,000. At present 
the work extends rather more than forty miles from 
Irkutsk towards Lake Baikal, and several buildings and 
bridges are already in position. 

The steamer service across Lake Baikal.—For this 
ferry service steps were taken to find suitable spots for 
landing places, and it was then resolved to order a steam 
ferry similar to those in use in Denmark and on the Cana- 
dian lakes near Detroit. It is expected that the lake will be 
kept open for navigation for at least ten months in the 
year by means of ice-breakers, and the ice-breaker to be 
used on the lake is now being built in a dock specially 
built for that purpose. The ironwork to be used in the 
ice-breaker is gradually being conveyed to the lake by the 
Siberian Railway as far as is possible, and then by the 
river Angara in summer and by sledges in winter. It is 
expected that the ferry boat will be ready for use during 
the winter of 1899—1900. Steps are also being taken to 
build landing-stages, moles, and a floating dock. 

The railway round Lake Baikal.—Although the Com- 
mission decided to establish the ferry service described 
above in conjunction with the branch line from Irkutsk, 
it was firmly convinced that such temporary communi- 
cation between the Mid-Siberian and Trans-Baikal lines 
should not be the cause of abandoning the idea of com- 
pleting a continuous railway system across the whole 
extent of Siberia, and therefore orders were at once given 
that the necessary technical surveys should be set on 
foot to discover the best possible direction to be taken 
by the line running round the southern shore of Lake 
Baikal. 

The Ekaterinburg-Chelyabinsk Railway.—In fixing the 
direction that should be taken by the line connecting the 
Siberian line with the Ural Railway, the Commission paid 
especial regard to the wants of the mining industry in 
the Ural district, for this industry is a most important 
branch, and has suffered from an appreciable lack of iron 
goods and their consequent dearness, and such goods are 
necessary for the proper development of this industry. 
Therefore the Commission fixed upon a region wherein 
the greatest number of manufactories was to be met 
with, and made Ekaterinburg the junction, as being an 
important town, while the branch line should join the 
Trans-Siberian line at Chelyabinsk. In consequence, the 
direction of this branch line is from Ekaterinburg across 
the western slopes of the Ural Mountains, near the 
manufactories of Severski, Polevski, Verchne-Ufaleiski, 
and Kyschtymski. The cost of this branch line connect- 
ing the Ural district with the Trans-Siberian Railway, 
including the cost of rails and the laying of them, was 
£655,000; this sum does not include the cost of the 
rolling stock. The line was finished in the autumn 
of 1895, and since 1896 it has been opened for regular 

intercourse. 

The Perm-Kotlas line.—The question of building a line 
from Perm in the Ural Mountains to Kotlas on the Dwina 
that flows into the White Sea at Archangel was, by com- 
mand of the Tsar, entrusted to the Commission of the 
Siberian Railway. The Commission at once recognised 
that the object of this projected line was principally to 





bring the port of Archangel into communication with the 
Siberian Railway by means of the Ural line and the 
branch line connecting Ekaterinburg with Chelyabinsk. 
The acquisition of a direct and independent export route 
by way of the White Sea is extremely desirable for 
Siberian produce, and is of special importance with regard 
to the exportation of cereals, which form the greater part 
of the exports. Siberian agriculture will be greatly 
benefited by this opening, and the farming industry of 
Central Russia will be also protected from the depressing 
influence occasioned by the importation of immense 
quantities of cheap corn destined for the Baltic ports. 
This line from Perm to Kotlas will also be of especial 
value in view of the local needs in Northern Russia, and 
above all from the fact that it will now be possible to 
pay more attention to developing this huge region. The 
conversion of Archangel into a port of trade for Western 
Siberia will give a great impetus to activity throughout 
all Northern Russia, and must at the same time help on 
the development of the Russian merchant service, while 
the establishment of sound mercantile connections between 
the governments of Siberia and the district of Archangel, 
with its energetic people of old Russian stock, cannot be 
without a good influence upon the extension of private 
undertakings in Siberia. With the intention of reducing 
the cost of building this line, the Commission gave orders 
that the work should be carried out as economically as 
possible ; careful and repeated investigations were made 
as to every detail, and after duly considering the various 
questions on the spot, it was resolved to construct the 
line within the borders of the government of Viatka 
along the valley of the river Chepzy, and through the 
town of Glasov to Viatka. Some progress had already 
been made with the construction of this line before the 
final decision had been arrived at as to its ultimate course, 
and therefore much of this work was of no use, as it was 
not on the route selected. The cost of the Perm-Kotlas 
Railway, including the rails, laying the line, the rolling 
stock, and working capital, was fixed at £3,800,000. 

The technical requirements in constructing the Siberian 
Railway, and the supply of rails.—In the work of con- 
struction the greatest attention was paid to making as 
rapidly as possible a safe and trustworthy railway em- 
bankment. On the other hand, from reasons of economy, 
and in order to avoid risks that might arise from want of 
knowledge as to the character of certain localities, it was 
resolved to devote more time to erecting stations for 
passengers and goods, so that the railway buildings might 
be in accordance with the local wants and with the 
requisite dimensions. In order to hasten the completion 
of this colossal railway, and at the same time to reduce 
the necessary outlay as much as possible, the Commission 
deemed that it was possible to construct the line on a 
simpler system than that in use on the railways in Euro- 
pean Russia. Among other things may be mentioned 
the reduction of the width of the embankment from the 
customary 2°6 fathoms to 2°35 fathoms, the decrease in 
the amount of ballast under the sleepers, simplicity in 
decorated buildings and station buildings, and the use of 
a light rail weighing 18 lb. to the foot throughout the whole 
of the Siberian Railway. In favour of the use of a rail 
relatively so cheap, whereby a saving of £113,402 was 
effected, was the knowledge that these 18 Ib. rails would 
be of sufficient strength for the line in the early days of 
its career, and that after fifteen years, which is the 
general life of rails of this type, it would not be difficult 
to replace them in case of necessity by rails of the usual 
heavy make, the price of which will be considerably 
reduced in the near future. Time has already shown 
the justice of this supposition; while the rails for the 
Siberian Railway cost on the average no less than 
1 rouble 58 kopecks the pood of 36]b., i.e., 3s. 34d. 
in English money, the last orders for these rails given 
by the Russian Government were executed at a cost of 
1 rouble 18 kopecks the pood, or 2s. 53d. In order to 
provide the railway with a sufficient supply of rails and 
other ironwork connected with railway requirements the 
Commission entertained the idea of establishing a steel 
and rail rolling-mill in Siberia, which might serve to 
introduce these branches of industry into the country. 
But as it was proved to be impossible to adapt in a short 
time any of the existing ironworks in Siberia to this 
branch of the industry, and as the certainty of the 
orders being duly carried out by a definite time could 
not be relied upon, the Commission deemed it more 
advisable to come to terms with the wife of the Secretary 
of State Plovzov, who owns the Bogoslovski Hill district 
in the Ural Mountains, for the supply of steel rails. At 
the same time it was recognised as being eminently 
desirable that a similar manufactory should be erected 
on the property of the Cabinet of the Tsar in the Altai 
district, which is extremely rich in iron ore, and the coal 
necessary to the production of iron is also present in 
great quantity. In the beginning of 1897 contracts were 
concluded between the Cabinet of the Tsar and the 
Eastern Siberian Iron and Machine Works Company as 
to leasing the coal and iron mines in the Kusnets district 
and in part of the Government of Tomsk, in Western 
Siberia; these contracts included the famous mines of 
Koltchugin, and referred to coal mining and the erection 
of ironworks for a period of sixty years. In addition to 
this, an order for one million poods weight of rails was 
given to the Nikolaievsk Ironworks on the river Angara 
that flows into Lake Baikal, and immediately afterwards 
the Commission made a contract with the new owner of 
the Mamontov Works for the supply of 4,750,000 poods 
weight of various kinds of ironwork required for building 
the Siberian Railway and for its future working. The 
geological investigations carried out in the Trans-Baikal 
region proved the possibility of establishing cement works 
in the neighbourhood of Nertchinsk, Sretensk, and Verchne- 
Udinsk ; a private undertaking, in connection with the 
Amur Cement Works, offered to erect two cement works 
in the locality mentioned, and concluded an agreement 
with the Ministry of Communications to supply 300,000 
tons of cement during the space of five years. As the 
best means of supplying the western lines of the Siberian 





Railway with rails and other necessary material, and 
also with a view to developing the coasting trade of the 
Russian merchant service, the Commission arranged that 
all necessary railway material should be conveyed to 
Vladivostock in the vessels of the Russian Volunteer 
Fleet, and in consequence of this resolve three new 
steamers were added to the fleet at a cost of £290,C00. 

The employment of convicts and criminals on the 
work of construction.—Apart from the steps taken to 
furnish the building material for the railway, the Com- 
mission had to take steps also for procuring workmen, 
and this was especially the case when the local popu- 
lation was engaged in agriculture. This want of work- 
men was met by the employment of criminals and 
convicts serving their terms of imprisonment in Siberia ; 
in consideration of their services various remissions of 
unexpired sentences were made and the lot of the con- 
victs generally improved, while those condemned to hard 
labour were allowed to work without being in chains. 
The local Governors-General were entrusted with full 
powers in the matter of conveying the criminals and 
convicts to the places where they were to work, and 
these workmen were in charge of the officials of the 
Land Courts and local police, whose powers and authority 
were not confined to one particular district, but were 
extended over the whole of the railway system. 

The management of the Siberian Railway.—Among 
the matters that came for settlement before the Com- 
mission, mention must be made of the establishment of 
a special central administration in the Ministry of Com- 
munications for carrying out the complicated work of 
constructing the Siberian Railway. In accordance with 
the resolution approved of by the Tsar regarding the 
administration of the work of construction, all matters 
connected with surveys, construction, the supply of rolling 
stock, and all necessary material are in the hands of this 
central authority. This authority also is charged with 
coming to terms with owners of real estate as to the 
land required for the railway, and no limit was placed to 
the agreements made in its name; the heads of the 
various departments of construction and the officials 
occupied on the line are responsible to this board of 
management. At the same time the local Governors- 
General are entrusted with the supreme control of the 
progress of all the work of construction, with the excep- 
tion of the technical and agricultural matters connected 
therewith. 

Divers matters.—Apart from the before-mentioned 
questions other less important matters had to be decided 
upon by the Commission. These were rather of a 
special nature, and it will be sufficient to glance at them. 
As the result of the Tsar’s expressed wish that the 
railway should be built as quickly as possible, the Com- 
mission sought for the Imperial authority to appropriate 

land necessary for the railway between Omsk and 
Irkutsk ; thereupon an order was issued that in future 
all questions concerning the acquisition of land by the 
Commission should be settled in a legal manner by the 
Council of the Empire. In order to lessen the cost of 
construction the Commission agreed to the free carriage 
of the necessary supply of wood from the forests of the 
Crown, whether in Eastern Siberia or in the governments 
of Tomsk and Tobolsk. A special system of police- 
soldiers was established both in the sections where the 
line was in course of construction, as also in the sections 
in which the line was already opened for traffic. In 
order to attract experienced and reliable workmen it was 
deemed expedient to extend the regulation of June 25th, 
1886, concerning the remittance of journey money and 
cost of living, with few exceptions, to those workmen 
engaged in building the line from Chelyabinsk to Vladi- 
vostock, and at the same time to guarantee all rights 
and privileges of service to those engaged in these out- 
lying districts. Moved by the desire to have in future a 
sufficient supply of special technical employés for service 
on the railway, the Commission resolved to open three 
technical ‘‘ Railway Schools,” in the towns of Omsk, 
Krassnoyarsk, and Chabarovsk. Mention must here be 
made of the grant made to fit out a special ‘Church 
Car,” which has ministered to the spiritual needs of the 
officials and workmen throughout the extent of line 
opened ; and also of the resolve of the Commission to 
prepare a panorama of the entire Siberian Railway, to 
be exhibited at the Paris Exhibition of 1900. 

The progress of the work of construction—As the 
Commission was entrusted with the general conduct of 
the work of constructing the Siberian Railway, it was 
deemed to be essential for the proper fulfilment of this 
task that regular reports of the progress of the work 
should be drawn up, whereby an idea might be gained of 
the rate of progress, and also of the fitness of the various 
material used. But as these reports did not prove to 
be sufficiently exhaustive, the Commission decided to 
obtain more accurate information on the spot with 
reference to the state of the work and the rate 
of progress, and due regard was paid as to the 
way in which the regulations and orders issued by the 
Central Administration were being executed along the 
line of railway. For this purpose a special Commission 
under the presidency of the Assistant-Minister of Com- 
munications was ordered to betake itself to Siberia in 1898 
in order to examine the work of construction, and to the 
same end Prince Chilkov, Minister of Communications, 
made four journeys to Siberia. In order to form a com- 
plete idea of the colossal dimensions of the work under- 
taken by the Commission of the Siberian Railway, it is 
only necessary to read the following figures taken from 
the estimates for the work so far as it has been carried 
out. For the general extension of the Siberian line from 
Chelyabinsk to Sretensk—exclusive of the line running 
round Lake Baikal—including the branch line to Tomsk 
and from Chabarovsk to Vladivostock, a distance of 
4952 versts or 3301 miles, 89,106 dessiatines, or 245,100 
acres, of land are required, and 14,612 dessiatines, or 
40,183 acres, of forest are to be cut down; the earthworks 
to be carried out amount to 9,404,000 cubic fathoms, 
which will require no less than 19,000,000 days’ work ; 
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embankment slopes amount to more than 529,507 square 
fathoms ; for draining the permanent way three miles of 
iron pipes are to be laid, and also about 16,000 cubic 
fathoms of stone conduits to be built ; bridges are already 
built and to be built to the extent of 30} miles, and they 
comprise nearly 8 miles of iron bridges, consisting of 
90,000,000 lb. of ironwork and 46,000 cubic fathoms 
of masonry; sand will be used as ballast eventually to 
the amount of 700,000 cubic fathoms; the sleepers will 
number 8,400,000; the arrangements for keeping the 
line clear of snow are 568 miles in length; telegraph 
poles number 118,000, and 6666 miles of telegraph wire will 
be used ; the houses of the gatekeepers along the line 
would, if placed side by side, cover the space of 14 dessia- 
tine, or nearly 3 acres; the barracks cover a total area 
of 5} dessiatines, or 153 acres, the workshops 3} dessia- 
tines, or 93 acres, and the dwelling houses 10 dessiatines, 
or nearly 28 acres. The total length of the various pas- 
senger platforms is reckoned at 7} miles; water pipes 
are laid to the length of 159 miles; the total capacity of 
the water tanks amounts to nearly 700,000 vedros, or 
1,633,333 gallons; the weight of the rails and fastenings 
will be 684,000,000lb. Lastly, if the various rolling 
stock of the Siberian Railway were to be placed so as to 
form one train, the length of it would be 54 miles, and 
the loading capacity of the goods wagons and platforms 
is estimated at 198,000,000lb. During the working 
period of 1897, 2,329,000 cubic fathoms of earthworks 
were specially executed, 680 miles of rails laid, and 569 
miles of the line were laid in ballast. Altogether, at the 
present moment, 2839 miles of rails are laid, of which 
total 2399 miles belong to the Siberian Railway properly 
so called, and exclusive of the section round Lake Baikal, 
289 miles belong to the line from Perm to Kotlas, and 151 
miles to the line connecting Ekaterinburg with Chely- 
abinsk. The total length of the various lines that have 
yet to be laid down is 4267 miles. 

The cost of construction of the railway and also of the 
subsidiary undertakings connected therewith.—The cost 
of constructing the whole Siberian Railway, exclusive of 
the line round Lake Baikal, amounts to £38,248,450, of 
which sum £27,881,880 were allotted in making the line 
from Chelyabinsk to Sretensk, the branch line to Tomsk 
and the line from Chabarovsk to Vladivostock. In addi- 
tion to the funds assigned for the leading sections of the 
line, 7.c., the Central and Western Siberian, the Ekaterin- 
burg and Chelyabinsk and the South Ussuri sections, the 
sum of £1,443,290 was assigned for working various sub- 
sidiary undertakings connected with those sections of the 
line, and principally in colonising the territory lying along 
the line of route and in developing the trade and industry 
of Siberia ; the average outlay for this purpose was £410 
for every 1100 yards of line. This amount was increased 
by £814,430 in 1897 for the same purposes on the sections 
belonging to the second division, 7.e., for developing the 
North-Ussuri and Trans- Baikal lines, the branch line from 
Irkutsk to Lake Baikal and the line forming the connec- 
tion with the Eastern Chinese Railway. Thus, the total 
outlay upon these subsidiary undertakings amounted to 
£2,257,720. In view of the fact that from the very com- 
mencement of the line the Imperial wish was most 
strictly adhered to, viz., that the Trans-Siberian Railway 
was to be built by Russian workmen and out of Russian 
materials, this immense outlay of money will most cer- 
tainly be of the utmost advantage in raising and develop- 
ing the productive powers and capabilities of the Russian 
Empire. From year to year there is a great increase in 
the number of workmen arriving from the central govern- 
ments of European Russia to find remunerative work in 
building the Siberian line, and the presence of this class 
of workmen will be of the greatest aid in gradually 
developing the wonderful resources of Asiatic Russia. 

The preparation of districts for colonisation by settlers. 
—In order to meet the requirements of settlers in the 
matter of land, the Commission took steps to acquire 
available property suitable for forming settlements so 
as to bring into existence a ‘‘ Land Colonisation Fund,” 
that should meet the demands of settlers. As the lack 
of proper surveying instruments was soon felt to 
operate against the due carrying out of this project, since 
the local authorities were unable to supply a sufficient 
quantity for the task, the Ministry of the Imperial 
Domains organised special temporary sections of officials 
to undertake the settlement of the districts ,to serve as 
settlements, and also to carry out the necessary land 
survey. These sections were guided by an Imperial 
Decree dated June 25th, 1893, and styled, ‘‘ Temporary 
Rules for forming Settlements and Reserve Districts 
along the Siberian Railway.” This decree was drawn up 
with the idea of encouraging emigration from European 
Russia, and also of dealing with future claims upon the 
use of the land that might arise on the part of the 
Empire. These rules were guided by the general principle 
that possession of their land should be guaranteed to 
existing settlers in Siberia, even in cases of nominal 
ownership. As a consequence of this, the formation of 
settlements and reserve districts was permitted only in 
those regions in which there was really a superabundant 
supply of land, and not only the “ Free Crown Lands,” 
but also the lands inthe absolute occupation of the Crown 
and peasants alike were made use of in forming the 
settlements and reserves. In the case of the property of 
the peasants, however, this land was taken from them 
only in those villages in which the share of the Crown 
lands falling to the lot of every male peasant exceeded 
forty-two acres. The examination and confirmation of 
the proposals of the leaders of these sections appointed 
to arrange the new settlements were entrusted to tempo- 
rary local committees. Land in the governments of 
Tobolsk and Tomsk has always been sought after by 
settlers, and the attention of the temporary special 
sections charged with the question of colonising Siberia 
was at once turned to these two governments. The 
activity of the sections increased more and more as time 
went on, and the working staff had to be added to, and 
the sphere of their labours was extended. 

The colonisation of the Taiga and the Urmanes. 





—The increased activity of the sections for organising 
settlements and reserves soon made it clear that the 
available and suitable pieces of land had been used up 
in the more cultivated parts of Siberia. Nevertheless 
the colonisation movement continued to grow, and there 
was a corresponding demand for unappropriated land for 
the use of settlers. Under these circumstances the 
question was raised as to forming colonies in the unculti- 
vated forest districts of the so-called Taiga and Urman 
regions, so far as they come within the range of the 
Siberian Railway. The first attempt to form a settle- 
ment in the Taiga, which lies nearest to the railway line, 
showed that the allotment of land to settlers in this 
district would not give the desired results in all cases, as 
the felling of the trees and clearing the land were much 
beyond the strength of the settlers. In addition to this, 
it was manifest that the Taiga, by reason of the fact 
that its colonisation had always been perfectly free from 
every kind of restraint from all regulations, had 
from of old failed in some degree to attract immigrants 
from European Russia, as they avoided the hard condi- 
tions of life in such very sparsely - populated regions ; 
while the old peasant settlers in Siberia were attracted 
to the Taiga by a desire to lead a life free from all 
restraint in a region that was perfectly unfettered by the 
usual regulations. This immigration of the old settlers 
of Siberia into the Taiga is of great importance from the 
point of view of colonisation, as these settlers form the 
most suitable element for cultivating and developing 
that district, and in this way there will be, on the one 
hand, an increase in the area of cultivated land, while on 
the other hand the land set at liberty by this emigration 
of Siberian peasants was made use of for the formation 
of settlements. 

For the purpose of developing and organising the 
colonisation of the Taiga, special regulations to that end 
were laid down for settlers in the Taiga districts in the 
Governments of Tobolsk and Tomsk, and in the General- 
Government of Irkutsk. At the same time the Commis- 
sion resolved to undertake a thorough exploration of the 
Taiga area with a view to determining its limits, and to 
setting aside within those limits especially valuable 
stretches of forest and woodland in the future interests of 
the Forest Department of the Crown; such reserves are 
not to be open to settlement by colonists. The staff of 
the sections was increased by the addition of officials 
employed in the Forest Department. With the exception 
of the forests reserved to the Crown, the whole area of 
the Taiga has, after examination, been given up to free 
settlement alike to immigrants from European Russia 
and to Siberian peasants of long standing, and to these 
settlers special concessions have been made as regards 
the payment of Crown taxes and the discharge of the 
customary services of defence. 

The exploration of the Taiga thus undertaken by the 
officials of the temporary sections has shown that there 
exists a considerable amount of land in the Taiga, and 
also in the neighbouring districts already occupied by 
settlers, which from the state of the land and other 
natural conditions is suitable for colonisation upon the 
general principle laid down in the Regulations of 
June 25th, 1893. Therefore a large proportion of this 
land was turned into settlements and reserved districts. 
Especially good results were obtained in this respect in 
the Tara district in the Government of Tobolsk, which is 
very rich in Urmanes along the courses of the rivers 
Shisha and Tuya, tributaries of the Irtish that flows in a 
north-western direction from Omsk to Tobolsk. During 
1897 forty-five districts of settlement were established, 
and they were all occupied in the same year by settlers 
and reconnoitring parties. In addition to these forty- 
five districts of settlement in the district thus referred 
to, an area was also set apart there for the purposes of 
future colonisation, and this reserved area is 100,000 
dessiatines, or 277,000 acres in extent. 

(To be continued.) 








OIL ENGINES.—CAPITAINE v. DIESEL. 


In a paper read by Herr E. Capitaine at the meeting of the 
Verein deutscher Ingénieure, at Frankfort, in April last, 
the theory propounded by Herr Diesel and the results he has 
obtained are closely criticised. Diesel’s contributions to 
engineering science consist of a theory of the utilisation 
of heat for motive power, explained in a small book, 
“Theorie und Konstruktion eines rationnellen Wirme- 
motors,” an English translation of which is published 
by Spon. This theory has been embodied in a two-cycle 
explosion oil engine, an account of which, together with 
a report on some very economical trials made on it, was 
published in our columns October 16th, 1897. Hitherto 
the theory has been represented only by the oil engine, 
although Herr Diesel professes in the future to be able 
to utilise lighting and power gas, and even powdered coal 
in a cylinder. 

The central idea of the Diesel theory is the adiabatic 
compression of air in the motor cylinder of an engine in 
such a way and to such an extent, that the admission and 
spontaneous combustion of the charge, which take place 
at the moment of highest compression and during part of 
the following expansion, do not produce any increase of 
temperature. In other words, Diesel aims at combustion 
at constant temperature. The term ‘ constant tempera- 
ture ’’ must here be taken in a limited sense, unless we 
suppose that the whole mass of gas shut up in the com- 
bustion space is perfectly homogeneous. Herr Capitaine, 
who is an advocate of the theory of stratification, thinks 
there must be a considerable rise in temperature in that 
part of the cylinder where the combustible burns in the 
compressed air. The air in excess, which does not enter 
into the process of combustion, will, on the other hand, 
undergo a great fall in temperature, because of its simul- 
taneous expansion. Diesel’s object is to obtain the 
maximum temperature of the cycle only by compression 
of the air, but if this aim is not realised such differences 





must exist. The limits of this maximum temperature 
are prescribed by the phenomena of dissociation ; but 
according to Diesel, this temperature of dissociation is 
never attained in theory or practice, the working cycle 
being carried out at any given temperature. Diese] 
maintains that in all processes for converting heat into 
work except his own, the temperature of combustion is 
produced after ignition, during and by combustion, 
But in the heat cycle proposed by him the temperature 
of combustion is produced before and independently of 
combustion, by mechanical compression of air. This 
temperature of combustion may, he says, be varied at 
will. 

Capitaine argues that the maximum temperature of 
combustion here spoken of is not maintained throughout 
the cylinder. He supposes the case of a cubic metre 
of air compressed in a cylinder to a temperature of 
107 deg. Cent., or 2°7 atmospheres. The temperature of 
ignition of petroleum is assumed to be 100 deg. Cent.—it 
is generally lower. Into this air, at a temperature of 
107 deg. Cent., a fine jet of pulverised oil is injected, ignites, 
and burns. But as a jet of gas once lit in a room will 
burn without greatly raising the temperature of the sur- 
rounding air, so this small jet of finely pulverised oil 
may, he maintains, burn in the centre of the large mass 
of compressed air, without producing a high temperature 
of the whole charge. Granting that combustion does 
take place, as Diesel says, at the end of compression and 
beginning of expansion, nevertheless, according to Capi- 
taine, the quantity of petroleum burnt per stroke is so 
small, that the heat developed by it does not suffice to 
cover the losses of heat produced by expansion. Thus 
the total mass of gas and air will have a temperature 
below 100 deg. Cent. at one-third of the stroke, and will 
continue to decrease in temperature without hindering 
the combustion of the jet of oil spray, which may even 
burn after expansion has fallen to atmospheric pressure. 
At the actual place in the mass of gas where combustion 
is carried out, the temperature will be over 1000 deg. Cent., 
but this will not affect Diesel’s alleged temperature of 
combustion, which is the mean temperature throughout 
thecylinder, or what he calls the “‘ maximum temperature 
of the cycle.” It is impossible that this temperature can 
throughout the stroke, as Diesel maintains, be above 
the temperature of ignition. Thus Capitaine seeks to 
demonstrate that the central idea of the Diesel theory, 
namely, the production of a temperature of combustion 
by compression only, and its maintenance during the 
stroke, is erroneous. The attainment of a high tempera- 
ture by compression is no novelty, and Capitaine takes 
objection to Diesel’s claim to have introduced a process, 
which reverses all the views hitherto held respecting 
combustion in a motor cylinder. 

Coming next to examine the Diesel theory, as set forth 
in his engine, both Diesel and Professor Schréter consider 
that this engine truly represents it. It is important, 
therefore, to determine what the theory is. The Diesel 
working cycle may in its essentials be summed up: 
Firstly, as the production of the maximum temperature 
of the cycle, not by and during combustion, but before 
and independently of it, by mechanical compression of 
air. Secondly, the gradual admission of the pulverised 
oil into the highly compressed and heated air during part 
of the stroke, without rise in temperature of the charge, 
the curve of combustion being isothermal. To ensure 
this, combustion must not be left to itself, but be accu- 
rately regulated throughout the stroke. Thirdly, the care- 
ful choice of the quantity of air required for combustion 
in proportion to the heating value of the fuel, the tem- 
perature of compression, 7.e., of combustion being so 
regulated, that the engine will work without a water- 
cooling jacket. 

According to Capitaine, the Diesel oil engine fails in 
several respects to carry out this theoretical cycle. The 
facts supplied by Diesel himself and Professor Schriter 
during the trials seem to show, that combustion produces 
a temperature twice as high as the temperature of com- 
pression; further, that the combustible burns first at 
constant volume, then at constant pressure, and lastly, 
at constant temperature ; and, finally, that whatever the 
quantity of air admitted, the cylinder must be cooled, 
and thus the same quantity of heat is carried off as in 
an ordinary explosion engine. 

This discrepancy between theory and practice is shown 
by Capitaine in a tabular form in his original paper. It 
cannot be denied that the divergence is somewhat marked, 
though possibly a reason for it may be found in Professor 
Meyer’s assertion, in the Zeitschrift des Vereines deutscher 
Ingénieure, that the Diesel cycle of work, as deduced 
from his theory, would, if realised, give a bad mecha- 
nical efficiency. Diesel, however, still maintains that he 
has adhered to his theory in the engine, but he proceeds 
to shift his ground by saying that the complete theoretical 
diagram, indicating a rise in pressure of 70 atmospheres, 
cannot be obtained in practice. The highest point of the 
diagram is always more or less rounded, and the expansion 
curve varies from the strict isothermal. It is, he declares, 
of positive advantage not to carry the diagram to its 
extreme vertical limit of pressure; that is, to compress 
the air only to 80 atmospheres, or a temperature of 
500 deg. Cent. The area of work obtained for the higher 
compression is very small, and by reducing the diagram 
compression is kept within more practical limits. 

So far Diesel’s argument is clear. It is more difficult 
to follow him when he says that compression may be 
arrested at will; in other words, the diagram may be 
varied by introducing the oil at any point of the com- 
pression line. Against this Capitaine urges that a diagram 
which is altered in its most essential particulars can no 
longer be identified with the theoretical. How, he asks, 
can compression be checked at 2, 4, 8, 15, or 30 atmo- 
spheres, and how can combustion be started during com- 
pression? Even if it were possible thus to evolve the 
practical out of the theoretical diagram, we are still con- 
fronted with the difficulty that the temperature during 
combustion is doubled, whereas the essence of the Diesel 
theory is that combustion takes place at constant 
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temperature, and the maximum temperature is produced 
by compression only. - 

“Nor is Diesel’s third condition more satisfactorily com- 
plied with, namely, that in his heat engine no cooling 
jacket is necessary. — A water jacket was certainly 
required in the oil engine tested by Professor Schréter, 
but Diesel says that it was added later, for practical 
reasons, because it was thereby found possible to obtain 
more power in the same cylinder. He has thus laid him- 
self open to controversy, for he originally asserted that 
the water jacket in a combustion engine is the principal 
obstacle to the realisation of a higher efficiency. Now 
he says that in all engines for converting heat into work, 
a certain quantity of heat must be carried off, as in the 
condenser of a steam engine, or the water jacket and the 
exhaust to atmosphere of a combustion motor. These 
two sources of waste represent the heat necessarily with- 
drawn from the working cycle, to carry it out at all. 
Hence a water jacket is not an unavoidable evil, but is 
required even in theory. All efforts to diminish this loss 
of heat must clearly fail, and are as futile as the attempts 
to reduce the quantity of injection water in the condenser 
of asteam engine. These views are at variance with 
Diesel’s theory, and his comparison of the cooling water 
in an explosion engine to the condensation water in a 
steam engine is not satisfactory. 

Capitaine next attacks Diesel on the ground of priority 
of invention. He taxes him with handling the subject as 
though there had never previously been an engine in 
which the combustible was gradually introduced into 
compressed air at the maximum pressure, burned with- 
out any marked rise in pressure, and the gases of 
combustion were then expanded. Such an engine is 
described in Otto Kohler’s ‘* Theorie der Gas Motoren,” 
pages 40 to 43. Kdohler’s remarks are noticed and com- 
mended by Diesel, but he expressly says that his engine 
is the first of its kind, though he admits that some of his 
requisites may be found in other books. Into the 
question how far the claims to originality of the Diesel 
theory are affected by Kohler’s publication Capitaine 
does not enter, since, according to him, the characteristic 
features of the theory are wanting in the engine. His 
contention is that no new type of motor has been pro- 
duced, but that Diesel’s chief merit consists in showing 
that with a certain class of engine, if a greater degree of 
compression is used, a higher thermal efficiency can be 
obtained. But this, from Capitaine’s point of view, does 
not constitute a right to protect by patent the manufac- 
ture of an engine in which airis adiabatically compressed, 
and the combustible gradually injected into it, before or 
after the dead point. 

Diesel’s patent dates February, 1892. In May, 1891, 
Capitaine, it appears, took out two patents for an engine 
burning pulverised heavy oil injected into compressed 
air in a particular way. This engine was made in 1891 
by Swiderski, of Leipzig, and drawings of it are given in 
Capitaine’s paper. To obtain high compression of air for 
the charge, the size of the combustion space was reduced. 
The oil was injected by a pump as the crank passed the 
inner dead point, and the time of admission and quantity 
of oil injected were regulated by the governor, the amount 
of compressed air being always the same. By proportion- 
ing the size of the compression space to the cylinder 
diameter, and adjusting the ratio of the latter to the 
stroke, according to the usual scale of dimensions, the air 
was compressed to about 12 atmospheres = 300 deg. Cent. 
The higher the compression the shorter was the period of 
admission. The diagrams obtained from this engine 
resemble those described by Diesel, and taken from his 
motor. Capitaine says the air may be compressed to 
80 atmospheres, but he did not succeed in obtaining even 
half this degree of compression. 

The engine based upon the Capitaine patents was a 
two-cycle, with pump and motor cylinders, and in some 
of its details, and especially in the cleansing of the 
cylinder by a ‘“‘ scavenger” blast of air, resembled the 
Benz. The front part of the working piston forced the 
air into a receiver, from which it was sent on to the 
motor cylinder by an air pump, driven from a second 
crank. The liquid combustible was injected into the 
compressed air, and ignited gradually as it entered. A 
kind of ‘‘ sheaf of flame’ was thus supposed to be formed 
in the compressed air, and the maximum pressure of 
compression was not much increased during combustion. 
This engine was designed to utilise heavy Russian oil 
residuum, which, as is known, gives a good heat effici- 
ency when burnt in an engine. Heavy oil could not be 
used in the original Capitaine engine, and it was only 
after many attempts that the inventor succeeded in 
breaking up and burning the oil as spray. The con- 
sumption of oil in the modified engine was 0°4 kilo.— 
0°88 lb.—per B.H.P. hour, and the only difficulty experi- 
enced was an occasional tarry deposit in the cylinder. 
The combustible burnt spontaneously at a pressure of 
only three atmospheres of compressed air, thus proving 
that the requisite temperature of combustion was pro- 
duced by compression only, though close to the flame 
the temperature was much higher. 

The development of this motor was hindered, it ap- 
pears, by want of means. Diesel has been fortunate in 
obtaining sufficient pecuniary support through several able 
coadjutors, to produce his engine. His numerous experi- 
ments, extending over several years, have established 
the fact that the present practical limit of air compressio 
is between 30 and 40 atmospheres, and he has actually 
succeeded in obtaining these pressures. Capitaine could 
only reach a pressure of 15 atmospheres in his engine 
by prematurely closing the exhaust valve, although he 
knew that a higher pressure was desirable. The com- 
pression space in the Diesel engine is half that in the 
Capitaine, and this, according to Capitaine, constitutes 
the sole difference between the two motors. 

It is, however, one thing to know, as most writers on 
the subject admit, that the attainment of a high degree 
of compression is one of the essentials to improvements 
in explosion engines, and another to realise the idea in 
practice. Capitaine stated in his patent that a small 





compression space, t.e., a high degree of compression, 
ought to be one of the chief aims of inventors, but he 
was not able to take steps to achieve it. In Diesel’s 
engine the practical limits of compression are attained 
with the ordinary methods of construction. Possibly he 
may set his claims to the discovery of a new theory too 
high, but in any case the merit cannot be denied him of 
having, like Otto, succeeded in embodying, in a practical 
working oil engine, ideas which had hitherto existed only 
on paper. 

Coming now to consider the actual process of com- 
bustion, it is well known, and Diesel himself admits, 
that the chemical process requires for its completion a 
certain time, usually so short that it may be neglected. 
If, however, the combustible has to be introduced in a 
liquid or solid state, vaporised, and the molecules 
mixed with the oxygen molecules required for their 
ignition, the process will be more lengthy. The time 
will then depend on the nature of the combustible, its 
complete mixture with the air, the amount of oxygen 
contained in the mixture, degree of compression, &c. In 
oil engines pressures of 20 atmospheres and more are 
attained by explosion, if the mixture is previously com- 
pressed to only 4 atmospheres. It burns at a mean 
pressure of 12 atmospheres, or a temperature of about 300 
deg. Cent., as against 500 deg. Cent. in the Diesel engine. 
This we can understand, if we assume that the first 
particles of combustible burn after ignition at 4 atmo- 
spheres pressure, and the last at the maximum pressure 
of 20 atmospheres. 

On the question of the pressures and temperatures of 
combustion in an engine cylinder Herr Capitaine is an 
authority, and his criticisms of the Diesel motor in this 
respect are valuable. The rapid rise in pressure, he says, 
must be attributed to the inflammability of the petro- 
leum. Even if the mass of gas is at 20 atmospheres 
pressure and a correspondingly high temperature, if an 
excess of air is present, and the charge thoroughly mixed, 
‘‘ after-combustion”’ nevertheless takes place. Every 
engineer knows that this produces a diminution in the 
area of work; for the highest efficiency combustion 
should be carried out at the maximum pressure and 
temperature. Many years ago Kérting recommended 
that the gases during combustion should be thoroughly 
stirred and mixed, to accelerate the process. Since even 
at pressures of 20 atmospheres “ after-combustion ” in 
explosion engines can be verified, a combustible intro- 
duced as a liquid into the air requires an extremely 
violent agitation of the mass of gas, to prevent retarded 
combustion. At a pressure of 30 atmospheres the mole- 
cules of oxygen are closely packed together, and this 
circumstance, together with the relatively high initial 
temperature of the charge—about 500 deg. Cent.—must 
tend to hasten combustion. Too much weight should 
not, however, be attached to these conditions. 

With heavy rock oil, which is difficult to brake up and 
vaporise, the time which elapses between its admission to 
the combustion chamber and complete combustion will be 
still longer. It is impossible, Capitaine says, to believe, 
as Diesel asserts, that the two processes are simultaneous. 
According to Diesel the combustible is introduced from 
the dead point onwards so gradually that, the gases 
expanding meanwhile, combustion takes place without 
appreciable rise in temperature and pressure, and expan- 
sion continues after admission is cutoff. From these and 
other expressions it is clear that Diesel proposes to regu- 
late combustion during its whole course, and to cause the 
combustible to burn by degrees, as itis admitted. Such, 
in Capitaine’s opinion, cannot be the case. The oil enters 
the combustion chamber of the Diesel engine with the 
air for spraying it, at a pressure of several atmospheres, 
and no one can tell how it moves with the air. The 
diagrams show the progress of combustion, but not the 
admission of the combustible during the stroke. Capitaine 
maintains that in his engine the admission cf the charge 
is more carefully regulated. 

With regard to the transmission of heat from the hot 
gases to the cooler walls, we have to consider not only 
the differences of temperature, nature of the cooled 
surfaces, and time per stroke, but also the way in which 
the particles of gas are brought in contact with the cold 
walls. If we imagine a stationary mass of gas at 
1000 deg. Cent. shut into a vessel, the walls of which are 
at 100 deg. Cent., and then suppose that this same mass 
is in violent motion, so that almost every one of the 
highly-heated gas molecules is brought into contact with 
the walls, it will be clear that with the greater movement 
of the gas a larger quantity of heat must pass to the 
walls than when the gas is stationary. We may also 
assume that, as long as the temperature of dissociation is 
not reached, the continual churning up of the gases while 
burning must have a retarding effect upon the process of 
combustion. Here again Capitaine considers that the 
process of mixing the two streams of oil and air is better 
carried out in his engine than in the Diesel, as it takes 
place almost wholly in the centre of the mass, and not 
against the walls. 

Although Diesel affirms that his engine can be driven 
equally well with lighting gas, it has hitherto been found 
impossible to work it with anything but oil. The most 
favourable proportions between the combustible and the 
size of the engine have been chosen, yet Professor Meyer 
says that in the Diesel oil motor not more heat is turned 
into actual work than in a good gas engine. It remains 
to be seen whether he will obtain as good results with 
lighting gas, or with power or poor gas. With the latter 
a gas pump will be required, and according to Capitaine 
the negative work will absorb nearly all the heat of com- 
pression of the gas. The pressure of the gas stored in 
the reservoir cannot be maintained as it passes to the 
cylinder unless, as in the Capitaine engine, the pump is 
in direct communication with the bottom of the cylinder. 
If much of the heat of compression is withdrawn from 
the gas, its relatively large and cold volume will reduce 
the temperature of the air. Compression must be in- 
creased to procure ignition of the gas, and this again 
may have a bad effect upon the mechanical efficiency. 





The only Diesel engine on which trials have hitherto 
been made is one of 20-horse power, and Capitaine asserts 
that a Diesel petroleum motor of 4-horse power would 
probably not surpass existing oil engines in economy. 
The 4-horse power Capitaine engines consume 0°32 kilo. 
(0°70 lb.) of oil per brake horse-power hour, while the 
20-horse power Diesel engine burns 0°210 kilo. (0°46 lb.) 
per brake horse-power hour. The comparative economy 
of the two engines, if their relative powers be considered, 
is not, in his opinion, very different. Inthe Capitaine oil 
engine tested at Meaux in 1894 the consumption was 
0°59 Ib. per brake horse-power hour, being the lowest of 
all the engines entered for competition. Inthe Zeitschrift 
des Vereines deutscher Ingénieure, 1897, pp. 819 and 848, 
a table by Professor Schriter and Herr Diesel will be 
found, showing the comparative consumption of petroleum 
in the different oil engines. According to this table a 
Capitaine engine gave the best economy next to the 
Diesel. It is impossible to form a correct judgment of 
the relative merits of the two engines until more tests are 
available. It may be noted, however, that the brake 
efficiency in the Diesel motor is not very good, a defect 
which will doubtless be remedied in future constructions. 

In the discussion on Capitaine’s paper, Professor 
Gutermuth considered that the question turned princi- 
pally on patent rights. He admitted, however, that 
Diesel’s theoretical conditions had not been wholly 
fulfilled. He did not share Diesel’s opinion that the 
engine would succeed as a small power motor, and as yet 
it had given no good results as a gas engine. Neverthe- 
less, he maintained that the Diesel theory was correct, 
and was fairly represented in his engine, a view which 
was not shared by others present. 

To sum up the matter, the novel points in the Diesel 
motor are perhaps not so many as its admirers claim for 
it. To start an explosion engine by compressed air is a 
method familiar to most engineers, as also to regulate its 
working by injecting varying quantities of combustible 
into compressed air, thus varying also the amount of air 
in excess. Butitisscarcely correct to assert, as Capitaine 
does, that its sole claim to originality consists in diminish- 
ing the compression space of an oil engine. We cannot 
go into the question of the commercial competition 
between these well-known inventors. But the fact must 
not be overlooked that Diesel has produced a practical 
engine, giving the highest heat efficiency and lowest con- 
sumption of combustible yet realised, namely, 0°52 1b. of 
oil per brake horse-power per hour at full power, with a 
20-horse-power engine ; actual heat turned into work on the 
brake, 26 per cent.; and heat turned into indicated work, 
34} per cent. 








THE EVOLUTION OF SMALL ARMS. 





At the Royal United Service Institution on Wednesday, 
June 29th last, Lieut.-Col. W. N. Lockyer, Chief Inspector of 
Small Arms, read a paper on the “Evolution of Small Arms.” 
He traced the development of the present magazine breech- 
loading rifle from the first adoption of the breech-loading sys- 
tem in the Snider converted rifle. It is not necessary to follow 
follow this, though we may note in passing the curious changes 
in opinion that took place in the minds of the authorities. It 
hasbeen stated, though not by thelecturer, that the first breech- 
loading small arm put forward was objected to on three grounds: 
(1) That it fired too rapidly, that is, more than five times per 
minute; (2) that the charge wasin a metal case; (3) that it 
carried its own ignition. Before many years an invitation for 
competitive designs was put out, and among the conditions 
to be fulfilled were :—(1) The rate of fire must exceed five 
rounds per minute; (2) the charge must be in a metal case ; 
and (3) it must contain its own ignition. Without vouching 
for the absolute accuracy of this, we may add positively the 
fact that the special feature that was held to condemn a rifle 
when the Martini-Henry rifle was adopted was bolt action, 
and now bolt action has come in in our own and most foreign 
service rifles. The special feature of Colonel Lockyer's 
lecture was his advocacy of a universal weapon for all 
services, the weapon recommended being the carbine with a 
triangular bayonet. Automatic guns were held by the 
lecturer to be a necessary adjunct to infantry fire, though 
not the strongest fully develop 1 yet. He then passed on to 
the question of inspection of arms. In discussion the 
lecturer’s preference for the triangular bayonet received 
support. 

We would take this opportunity of making an explanation 
or correction of a paragraph which we gave from the Times 
in our last issue with regard to the service bullet. It is not 
correct to speak of the new bullet as having a hollow conical 
nickel head and only containing lead in the base. The lead 
runs up to the point inside the nickel to the same extent as 
the lead in the Snider-Boxer bullet. That is to say, a bullet 
with the ordinary form of point has a small cylindrical 
hollow made in the axis, the nickel being run to the edge, 
and a disc of nickel being pressed down to the bottom of the 
cylindrical hollow. As we have often pointed out, it is a 
matter of some delicacy to make a bullet spread sufficiently 
to give it stopping power and shock, and yet not to fly and 
form what is termed a cruel bullet. The Webley pistol 
bullet has a shallow hollow in front as well as in base to 
fulfil this object. 








Cork AS A PavinG MATERIAL,—It may not be generally known 
that cork has been somewhat extensively tested in different parts 
of the kingdom for some years past as a material suitable for road 
pavements. Ground up into small particles mixed with bitumen 
and a suitable fibrous material, when compressed into blocks under 
ahigh pressure—6001b. per square inch—this material has been found 
to produce a medium for road pavements which has given excellent 
results under different conditions. The material is tough, cohesive, 
and elastic without being tooeasily compressed orindented. Not only 
does it afford a good foothold, but it is practically non-absorbent 
and noiseless. It is laid in cakes very much in the same manner 
as wood blocks, that is, on a cement concrete foundation of a 
depth suitable to the traffic to be encountered, and the jointing 
material is bitumen. The Cork Pavement Company, Limited, 
21, St. Mary Axe, E.C., have applied a large amount of this pave- 
ment, not only in the metropolis, but also in other parts of the 
kingdom with, it is claimed, highly satisfactory results. At Liver- 
pool-street Station, London, several roadways have been in use 
for a number of years paved with cork, and the results are said to 
have been all that need be desired, 
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“Tag Examen” 


THE NEW GRAVING DOCK OF THE CLYDE 
NAVIGATION TRUST. 
No. II. 


Ix our impression for May 20th we published a general | 
description of the new graving dock at Glasgow, and on | 
une 17th we published an engraving showing the inside of | 
the engine-house. We now give sectional views of the | 


pumping engines on pages 28 and 32. The pumping arrange- 
ments may be briefly described. As will be seen from the 
plan in our impression for May 20th, the outer division 
of the dock is filled by two culverts, each 7ft. 4in. high 
by 4ft. wide, the south one leading from an 11ft. 6in. high 
by 8ft. wide main discharge culvert led through the south 
wing wall, and the north one led through the north wing wall, 
side walls, and end wall of the caisson chamber ; both discharg- 


ing into the dock through the inner side walls of the entrance. 
The inner division is filled from the outer divisions by two cul- 
verts, 7ft. 4in. high by 4ft. wide, carried through the side walls 
of the inner entrance. A loop culvert, 6ft. by 34ft., leads from 
the main discharge culvert into the sump under the pumping- 
engine house to increase the rapidity of the filling of the dock. 
The sluices on the various culverts easily control and direct 
the discharge into either division. 

For emptying the dock an entirely independent pumping 
installation has had fo be provided; the depth being about 
4ft. greater than in the case of docks No. 1 and 2. The 
pumping-house, as will be seen from the plan, is situated on 
the south side of dock, close to the outer entrance. It is 
founded on concrete and brickwork, extending 53ft. below 
cope level. A sump, 61ft. long by 12ft. wide and 11ft. high, 
inverted on the floor, arched on the roof, and lined with vitrified 
blue bricks, is constructed under the engine-house, the floor of 
invert at the centre being 47ft. below level of cope of 
entrance walls. The main water inlet to the sump from 
the dock is a culvert 9ft. by 6ft., carried through the 
south side of the dock, close to the insife of the outer 
entrance, and connected to a large opening in the floor and 
inside wall of dock, supplemented by a culvert 6ft. diameter 
led through the brickwork of the south side of the body 
of the dock to the outer end of south entrance wall of inner 
division, where it joins the 7ft. 4in. by 4ft. filling culvert, 
already described. From the inside of the inner entrance it 
is again altered to 6ft. diameter, and carried along the south 
| wall of the body of the dock up to nearly the upper end of the 
| inner division, where a granite coped opening is provided in the 
| floor of the dock. From the sump a 6ft. diameter cast iron 
| pipe is carried across under the floor of the dock and con- 
| tinued in brickwork in the body of the north wall of the dock to 
the outside of the north wall of the inner entrance, where it 
| also joins the 7ft. 4in. by 4ft. filling culvert already mentioned. 
| From the upper end of the latter culvert a 30in. diameter 

culvert is carried along in the brickwork of the body of the dock 
to nearly opposite the inlet for the discharge culvert in floor 
of dock on opposite side, and thence carried in a 30in. bore 
cast iron pipe to the floor of No.2 graving dock for the 
purpose of more speedily emptying it when necessity 
| arises. For enabling this pipe to be laid, the space between 
the back of the side walls of the two docks, 127ft.in length, had 
| to be tunnelled. A culvert 3ft. in diameter extends across the 
floor from the main inlet to the pump to the north gutter, for 
| draining the floor of that section of the dock. A casti ron pipe, 
Gin. bore, is led from the caisson chamber inside and close to the 
| check for the portable timber dam across the mouth of the 
| chamber into the adjoining 6ft. culvert in side wall of dock to 
| enable the chamber to be pumped dry when required. 

All the exposed mouths of culverts are of granite. The 
area of the seven inlets to the culverts formed in the sides 
and floor of the dock is 730 square feet. Each inlet is pro- 
tected by strong wrought iron bar gratings, covered with wire 
netting to prevent chips and other débris finding their way to 
the pumps. Leading up from the culverts in each side of the 
body of the dock to the surface of the ground, are thirty fire- 
clay pipes 6in. bore, placed at regular intervals, which permit 
the escape of air from the culverts when water is admitted. 
These pipes at the surface are covered and protected by 
cast iron gratings placed close behind the cope. For con- 
trolling the operations of filling and emptyimg there are in 
the various culverts fourteen cast iron framed and gun-metal- 
faced hydraulic sluices, ranging from 10ft. high by 6ft. broad 
to 3ft. diameter. All this work we shall illustrate in a 
succeeding impression. 

The centrifugal pumps are driven by simple inverted double- 
cylinder engines, with pistons 28in. diameter and 24in. stroke. 
The distribution is effected by double-ported valves, with 
Meyer slides on the back, which are adjustable by hand by 
means of toothed gearing. The valves are balanced by two 
pistons each, or four in all, in a way that will be best gathered 
from the plan on page 32. The whole of the machinery is 
excellent, and a glance at our fully-dimensioned drawing will 
show that metal has not been spared. The engines and 
pumps have given so far complete satisfaction. 











DOCKYARD NOTES. 





THE substitute for naval manceuvres has already begun, 
| the reserve squadron and the Channel fleet are collecting. 
A representative of the Navy League has discovered, what 
was already pretty well known, that ‘“‘ want of coal is not the 
real reason.” We have already touched upon this matter, 
having pointed out how absurd is the idea that political 
reasons, and a consequent desire to economise coal, had any- 
thing to do with the Admiralty’s decision. Avowed or not, 
the real reason is that manceuvres are not worth the expense. 
Nothing whatever has ever been learnt from these make- 
believe battles, or ever will be learnt until some very different 
system is evolved; further, they are unpopular with nearly 
every officer in the service. The operations of Captain Long 
in 1892 and the blockade of 1889 may possibly be argued as 
exceptions to the statement that nothing has ever been 
learnt by manceuvres, but that was long ago, and at best but 
a drop in the ocean. More than once the manceuvres would 
almost appear to have been deliberately arranged and 
‘‘ cooked,” inorder to prove to the public that there was or was 
not danger under such-and-such circumstances. In 1894, for 
instance, the mancuvres worked out to prove something about 
our Mediterranean fleet and its chances of a junction with the 
Channel before the two French fleets could join. It is 
difficult to believe that manceuvre rules have not been 
framed before now in order to show the public that torpedo 
boats cannot do much harm. We do not altogether attack 
this method of instructing the public, but it is costly. It 
might be well, too, if the framers of manceuvres could get one 
elementary idea into their heads, and that is, that war does 
not consist in making junctions of fleets. Both we and our 
enemies would surely have the sense to do this so far as 
possible before the war broke out, notafter. For instance, 
if war was really imminent with France, we should not leave 
the Mediterranean fleet at Malta and the Channel fleet at 
| Portland. Such reinforcement as we deemed necessary we 
should at once make. This attempt might produce the war, 
and it is conceivable that we might have a Government 
foolish enough to stay its hand on that account. It is, how- 
ever, equally foolish to base our plans on such a supposition, 
or to expect that our enemies would be equally inane. 





Tury manage these things better in France. In French 
manceuvres, not only is the fighting value in points assigned 
to each ship carefully thought out, but every ship is limited 
toa certain number of revolutions. Conditions likely to 
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occur in war are carefully thought out, so that there is a opinion he expressed, so that all the world might know who 
good deal more realism than with us. was speaking, and on what authority he spoke. But anony- | 
—— mous attacks, which not only affected a private firm, but the | 

To hark back to our manceuvres and the coal question, interests of the nation, were things beneath contempt. They 
comparatively few people are aware of the huge amount of | found the loosest statements often made which could have no 
coal consumed by ‘‘lying in harbour.” There are so many | other object than to attract attention and cause sensation. | 
auxiliary engines and so forth to keep going, that a battleship | Those matters ought not to be treated in any such way. It | 
of the Majestic class consumes something like 80 tons a might be taken for granted, and was taken for granted by the 
week. At sea, on cruises, the consumption—-week in, week | thinking public of the country, that such a responsible | 
out—is approximately 200 tons a week. There is an im-| body as the Board of Admiralty might be trusted in 
pression about that ships in harbour cost next to nothing carrying out their work. It came to this—that every 
in coal. design prepared for a new class of ship in the Navy 
was prepared in the full light of day, and with a full 
knowledge of what was being done elsewhere, and with 
the intention of fulfilling specified duties. That was the 
. ’ ? ; S& simple truth, and when they heard the criticisms that had 

Events unprecedented in the history of shipbuilding have een passed on the Powerful, when they found that it was 
taken place last week at Newcastle-on-Tyne. Three warships conveniently forgotten that the ship had not only done all 
were launched in one week from the yard of one firm. On that was promised at the time of her design but had exceeded 
Monday one cruiser, a vessel of 4200 tons, was sent down the that promise; and that, whereas it was said she must steam 
ways ; on the 5th inst. a training ship for the Chilian navy, for thirty hours at 20 knots she steamed thirty hours at 
of 2500 tons, was launched; and on the 6th inst. the fine 21 knots; and, whereas it was said the maximum speed must 
belted cruiser for the Japanese Government was launched. be 22 knots, that she attained nearly 224 knots: and, 
The first of these was named by Miss Watts, Fourth of July. whereas it was said she had covered a certain distance 








LAUNCHES AT NEWCASTLE. 





Her principal dimensions and armament are as follows : at certain speeds, that she proved herself capable of 
Length 300ft. doing more than was promised-—when all those things 
Breadth 46ft. 6in. had been tested with such thoroughness as was not 
eee 3 <1 Se approached in most cases in ships built for other navies 

when such a record was made and only difficulties of a 


Armament — 

Two Sin. quick-fiiing guns. 

Ten 4*7ia. quick-firing guns. 
Sixteen 3-pounder quick-firing guns. 
Six 1-pounder quick-firing guns. 
Five torpedo tubes. 

The speed of the vessel is to be 224 knots. She is of much 
the same type as the Takasago, illustrated in our impression 
for June 3rd. Mr. Watts stated at the launch that the new 
cruiser differed from that vessel in a few unimportant par- 
ticulars. The Takasago was a replica of the Yoshino, which 
distinguished herself in the Japanese war. Each of those 
vessels belonged to a large series of vessels of the protected 
cruiser class, including some forty vessels which had been 
built by their firm. The first vessel of her class was the 
Esmeralda, which was built in 1882 by that firm. The 
central features of that class, as enunciated by Lord Arm. 


temporary nature occurred in testing the true qualities of 
the ship, it was not fair nor just criticism, nor was it proper 
treatment of go important a subject. He did not come there 
really to say that at all, but Mr. Vickers had led him on, 
and he was not at all sorry that he had said it, When they 
heard of crawling cruisers, poor crawling cruisers, going at | 
20 knots, and that a tortoise speed like that was not to be 
mentioned with some results one had heard of, he would 





fact under 
crawling cruisers and ships with which they were not sup- 
posed to be mentioned on the same day. The truth 
was that the-conditions of the trial, the time of the 
trial, and the oversight cf the trial, were all matters 
which required to be dealt with and fully known before they 
strong, were “great speed and nimbleness of movement, could make any true comparison between different ships, and 
combined with great offensive power; with little or no side though he was not in any sense laying claim to infallibility, 
armour, but otherwise constructed to minimise the effect of fOr he was getting too old for that, yet he did claim that on 
projectiles.” All the vessels of that class had hid those those matters the British public need not very much consider 
qualities developed, and the vessel launched that day had had ®20nymous and unsupported and partial statements. Mr. 
them developed to a very high degree. . Vickers had referred to the graceful appearance of the 
The second ship launched was the Jencral Baquedano, Amphitrite. He himself was not perhaps an impartial critic 
whose principal dimensions and armament are as follows: in such matters, but he did think she was the best-looking 
ship he had ever produced, although the artist would not look 


like to see, not a comparison on paper, but a comparison in 
similar conditions made between some of the | 


—— =— at it that way, simply because of theabsence of masts and sails, 
Draught, mean Isft. which added beauty to the earlier vessels such as could never 
Displacement . . 2500 tons be approached in modern times. The artist now lamented 
pags anne ae that he had no masts or sails to make a picture of. He had 
our 4°7in. quick-fire guns. . oe so. | 
[wo 12-pounder quick-fire guns. not even smoke now with smokeiess powder, and unless it 
Two 6-pounder quick-fire guns. happened to be during a coal strike in South Wales and some 
Two Maxims. other coal had to be used. Sir William White then proposed 
wk ee ‘** Success to Messrs. Vickers, Sons, and Maxim.” He alluded 
With 1500 J.H.P., open stokeholds 12 knots to the remarkable development of the firm during the last 


few vears. The firm was formerly renowned throughout the 
world for certain branches of manufacture. It was hardly 
more than ten years ago since Mr. Vickers and he talked over 
the possible undertaking of the manufacture of plate armour, 
and in that brief interval the firm had taken one of the 


The third ship is the first-class armoured cruiser Tokiwa. 
On page 33 will be found a drawing of this ship as she will 
appear at sea when completed. Her principal dimensions 
and armament are as follows: 


meena = highest places in that department and also in gun carriages, 
Draught, mean 24ft. 4in. mountings, guns, and all munitions of war. Sir William 
Displacement 9700 tons White’s speech was frequently applauded. 

F p J 


Armament— Mr. Albert Vickers responded to the toast. 
Four Sin. quick-fire guns. 
Fourteen 6in. quick-fire guns. 
Twelve 12-pounder quick-fire guns. 
Seven 24-pounder quick-fire guns. 
Five torpedo tubes. 

These guns can be so trained that fifteen guns can fire Wy illustrate this week two fine passenger engines, designed 
directly ahead, viz.:—Two Sin. guns, four 6in. guns, six by Mr. D. Jones, late locomotive superintendent of the 
12-pounder guns, two 23-pounder guns, one torpedo. Four- Highland Railway. It is well known that the line is very 
teen guns can _ directly astern, ne Two 8in. guns, four ifficult, with inclines of as much as 1 in 70 nearly eight 
—. guns, six 12-pounder guns, two 24-pounder guns; and | miles long. There are sharp curves, and the trains are very 
twenty-five on either broadside, viz.:-Four Sin. guns, seven heayy. To deal with this traffic Mr. Jones designed two 
. o ix 19. a “i iv Ol. suns i . 4 . ° A 
6in. guns, six 12-pounder guns, six 2}-pounder guns, two types of engine, with outside cylinders, represented by the 
torpedoes. Sir George and the Loch Insh. 

Armour— The dimensions of the first of these is given in the follow- 


EXPRESS ENGINES, HIGHLAND RAILWAY. 


























Complete belt .. Tin. to 3iin : ; 
Citadel .. .. in. ing table :— 
4 a (in. Cylinders, 20in. dianieter, 26in. stroke. Tractive foree 165 1b. per Ib. of 
Barbettes..  . Gin. effective cylinder pressure. 
Conning tower l4in. Weight on bogie.. .. .. .. 14 tons, dia. of wheels, 3ft. 2in. 
Speed— a leading wheels, coupled ae 7 » ft. Sin. 
With 18,000 1.H.P., forced draught 213 knots driving 2 vee » oft. Sin, 
With 13,000 I.H.P., open stekeholds 20 knots trailing < Be oe ” ee oft. 3in. 
Coal supply— tender «with coaland water) 36 ,, »  3ft. 9in. 
Normal 600 tons ies See 
Full 1200 tons a 92 tons 
| Heating surface—Tubes .. Sates 1559 sq. ft 
{ ” s Fire-box 113°5 sq. ft. 
LAUNCH OF H.M.S. AMPHITRITE. s : Total 572°5 sq. ft. 
—— Fire-grate area es 22°6 sq. ft. 


175Ib. per sq. in. 


|} Boiler pressure . 
water, 5 tons coal 


Tender contents. . 


wee 3000 gals. 
Automatic vacuum brake. 


THe Amphitrite cruiser was launched successfully on 
Tuesday from Messrs. Vickers, Sons, and Maxim’s Naval Con- 
Ss i Tork t rj ' , 
struction Works, at Barrow, in the presence of about 15,000 And that of the second in the following table :— 
people. Mrs. Vickers, wife of the chairman of the firm, per- Cites: Sie demalen, Se: eee. “Sealine tas ee 

sae oN . | Cylinders, 19in. diameter, 24in. stroke. active fore 5 1b. pei . O 
formed the naming ceremony. The proceedings passed off | ~*  ctective cylinder pressure. 





without the slightest hitch. | Weight on bogie.. .. .. .. .. 17} tons, dia. of wheels, 3ft. 3in. 
A luncheon was afterwards given, among those present | » driving wheels, coupled 16 ” » ‘ft, Bin. 
being Sir William White, Director of Naval Construc- | ee = SO ee a 
tion, and Vice-Admiral Colomb. The Lord Mayor of nisin tue cae net E 4 re 
Sheffield proposed, ‘The Navy, Army, and _ Reserve ¥ total .. Fe 85 tons 
Forces.” After several toasts had been proposed, Sir | Heating surface—Tubes = . | 118) sq. ft. 
William White said that no design ever prepared in the + en ‘ besattinsor | 
Admiralty had been more carefully considered than the Es = Total .. 1300 sq. ft. 
It was the habit often to | Fire-yrate area . 204 sq. ft. 


design of the Amphitrite class. ; 

assume that designs sometimes came about in an accidental | Boller pressure .. 

and casual manner. The candid critic in these days was antomatic vacuum brake. 
sometimes called a naval expert, although why he did not |, : : me ; : vtibicaacias 
know, but he could assure them that neither on the side | —— ee pr cen gps 
of the policy represented in the design, and still less in the Steed + ee eae he inducing a ata Ege eae 
technical qualities which had to be embodied in the design, teindis $0 teravent tise dleteiiaiien of enubn ThEe Keetoe iiae 
had such statements even a shadow of truth in them. It} fo d th a this iy ti rare we ei ca . ’ 
did not come about by accident that certain, classes of ships or en ne eT ‘ 

were added ‘to the Navy, or that they iulfilled the inten- 
tion of their designers. It was an enormous responsi- 


175 Ib. per sq. in. 


2600 gals. water, 5 tons coal 








THE Corporation of Sheftield propose to construct a 


bility, representing the greatest amount of labour, |... bridge over the river Don, at Ball-street, Sheffield. The 
and not to be achieved succesfully except by the | bridge will be of arched steel girders on stone piers, and the plans | 
most strenuous and continued effort on the part of | ang quantities have been prepared by Mr. Charles F. Wike, | 


those who had to undertake such responsibility. No one! M, Inst. C.E., city engineer. The tender of Messrs, Braithwaite 
welcomed fair and honest criticism more than he did if the | and Co., of Leeds, amounting to ‘£9087 15s, 4d., has been | 
critic would have the manliness to put his name to the | accepted. 


LAUNCH OF H.M.s. OCEAN. 

Tuer Ocean, battleship, was launched at Devonport on the 
5th by Princess Louise —Marchioness of Lorne — in the 
presence of enormous crowds of spectators. Great interest 
was taken in the event at Devonport and throughout the 
neighbourhood, and excursion trains were run by the railway 
companies from various parts of Devon and Cornwali 
Twenty-five thousand persons are officially estimated to have 
entered the dockyard, 

The naming ceremony was successfully performed by the 
Princess, and she was then presented by Rear- Admiral 
Carr with a mallet and chisel enclosed in a handsomely 
carved box which had been made in the dockyard. Then 
came a weary and anxious period of waiting. According to 
the programme the launch should have taken place at 5.30 
but it was not effected until twenty minutes past six. The 
delay was due to the fact that earlier in the day the vessel] 
had begun to slide down. It was found at two o’clock that 
she had moved }in., and it was then decided to replace the 
blocks which had been removed in readiness for the launch, 
The ship then settled down upon the blocks, and when the 
time came for launching her it was found necessary to split 
them up. Owing to the rising tide two or three blocks 
became submerged and could not be removed, and the Ocean 
cut these up as she passed over them into the water. The 
cord holding the weights by which the dogshores were to be 
knocked away was severed by Princess Louise at twenty 
minutes past six, just as the tide was at its height, and the 
vessel at once slid gracefully into the water amid the cheers 
of the thousands of spectators. 








THE REFLEX WATER GAUGE. 


A warer gauge is being introduced by Messrs. Richard 
Klinger and Co., engineers, 66, Fenchurch-street, London, 
which deserves the attention 
of steam users, Instead of the 
ordinary glass tube, the Reflex 
gauge employs a strip of plate 
glass, from jin. to jin. thick, 
secured in a gun-metal casing. 
This glass is shaped on the 
back prismatically, so that it 
will reflect the rays of light in 
the steam space only, showing 
a sharp and well-defined line 
where the water terminates. 
At a distance of 30 yards it is 
stated that the attendant can 
easily see the height of the 
column of water. The makers 
claim that, owing to their 
special method of mounting 
and the high quality and ox- 
treme thickness of the glass 
employed, breakages, due either 
to external causes or caused 
by expansion and contraction, 
are reduced to a minimum. 
We understand that the Ad- 
miralty authorities are giving 
the Reflex gauge an extensive 
trial. 








New U.S. BartLesHiprs. 
Three new battleships, for which 
bids are soon to be called for by 
the United States Navy Depart- 
ment, are to have the following 
dimensions : — Length,  368ft. ; 
breadth, 72ft.; mean draught, 
234ft.; displacement, 11,500 tons ; 
coal capacity, loose storage, 120 
tons. The side armour is to have 
a maximum thickness of not less 
than l6jin., and an average 
breadth of 7ft. 6in., extending 
from the stem to the after bar 
bette, and tapering from the 
maximum thickness over the 
engine and boiler spaces to a 
uniform thickness of 4in, forward. 
The barbettes for the ]4in. guns 
are to have walls ldin. thick, except in the rear, where they 
may be reduced to 10in. The turret armour will be 14in. 
thick. The sides from the armour plate to the main deck will be 
protected by not less than 5}in, of steel armour, and the protective 
deck is to be in. thick on its flat surface, and from ‘in. to din. 
on its slope. ‘The power will be supplied by two vertical triple- 
expansion four-cylinder engines, driving twin screws. ‘The batteries 
will consist of four 13in. guns in barbette turrets, ten sin. rapid- 
fire guns in broadside on the main deck, and four on the upper 
deck, and a secondary battery of twenty-four smaller rapid-fire 
and machine guns. There will be two submerged torpedo tubes. 
The vessels will be accepted from their contractors if their speeds 
are 16 knots or more, says the Kayineering Nes, but for speeds 
of less than 16 knots penalties will be assessed of 25,000 dols. per 
quarter-knot deficiency from 16 to 155 knots, and 50,000 do's. 





| per quarter-knot deficiency under 154 knots. 


Mania Hemp, which every engineer uses, but knows little 
else about, is the product of a species of banana—Mus 
tertilis—and is cultivated in certain localities in the Philippine 
Islands. The plant, called ‘‘abaca” by the natives, throws up a 
cluster of sheathing leaf stafks to a height of 20ft. or 30ft., which 


| spread out at the top into a crown of huge, undivided leaves. It 
| is cut down when three years old, and the sheathing stalks are torn 


apart and reduced into strips. These strips, when fresh, are 
drawn between a knife and a wooden block, until, by continued 
scraping by the expert natives, the soft, cellular matter is re- 
moved, and the fibre is then hung up to dry in the open air until 
it is ready for use. Each stalk yields about 1 lb. of fibre, and two 
natives, cutting down and scraping, will produce only 25 Ib. per 
day. The fibre of the outer layer is hard and strong ; that from 
the inside is fine, thin, and weak, and is used by the natives in 
making articles of dress. The whole supply of Manila hemp 
practically comes from the Philippines, and the United States con- 
sume 41 per cent. of the export, says the Engineering News, In 
1897, out of 825,028 bales exported, the United States took 417,473 
bales; Great Britain imported 385,182, and the Continent of 
Europe, 22,373 bales. It is the most valuable of all fibre for 
cordage, as it possesses great durability and strain-resisting power. 
Manila rope is now frequently adulterated by an admixture of New 
Zealand flax and Russian hemp. 

TRADE AND BUSINESS ANNOUNCEMENT.—Messrs. George Cohen, 


Sons, and Co., new and old iron merchants, Commercial-road, E., 


on June 30th, took Mr. Lawrence Levy as a partner, the style of 


| the firm remaining as before, 
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THE WEAR OF CHAINS. 
sy R. WeatrHerburn, M.1.M.E. 

Yue few accidents that occur to life and limb by the 
preakage of chains would tend to the belief that the quality 
of material from which they were made was exceptionally 
with frequent and capable examinations, or that a very 
generous margin of strength was allowed. The fact is that a 
fat ereater number of breakages take place than is ever 
Lnown, but, in the vast majority of cases, are fortunately 
attended with no more serious result than damage to material 
aoa the inconvenience of delay, hence the complacency in 
which the indiscriminate and too often reckless use of chains 


goot, 
° 


js viewed. pe f 

The gencral application by land and sea, in workshops, 
factories, Warehouses, shops, &c., must necessarily include a 
considerable proportion which never receive the benefit of 
periodical inspection. 
mere 
have : n 
matters. It is generally sufficient for him to have repaired 


with the utmost despatch, or renew one which has caused 
trouble and delay by breakage. Even in the larger industries, 
where the services of engineers are more frequently 
requisitioned, the chains only receive desultory attention. 
it is only too true that the accidents that do occur are 
mainly the result of the margin of safe wear being exceeded, 
and that the tardy attention given is due to such unpleasant 
pot'fications. 

Nearly every class of machinery is open to Government 
inspection or control, but the chain of the builders’ steam 
derrick or crane, high aloft, often over the heads of the 
passers-by underneath, conveying bricks from front to rear, 
or the long chain depending from the upper storey of the 
warehouse, With its ascending or descending loads, seems to 
be left to the supervision of Providence alone. 

It is not intended to suggest a remedy for this state of 
things, but simply to bring under notice the wear attending 
the use of chains, and point out the cause for such. 

There are two kinds of wear, which, for the want of a 
better title, we will designate as determinate and indeter- 
minate, or visible and invisible, and both are the result of 
motion with weight. Both wears are contemporaneous, but 
not equel. The determinate wear is principally confined to 
ceitain lecalities or parts cnly, and can be looked for with 
certainty as being the results of simple or complex move- 
ments, Which more or less alter the shape and size of links 
by abrasion, distortion, or weight, and can only be effectually 
dealt with by removal and substitution. 

Indeterminate wear is unseen, and is the result of weight 
and movement, acting and reacting on the organic structure 
in such a manner as to produce a slow but sure change from 
the fibrous—which should be the normal condition—to the 
molecular or crystalline condition. The phases of these 
alterations are irregular in proportion to the irregularity of 
the stresses passing through, and the portions or sections ot 
chain acted upon. This physical and chemical change is 
assisted by changes of temperature. Indeterminate wear can 
be dealt with by periodical annealing. 

Determinate wear is always greatest in ill - designed 
machines per er. Acute knuckling motion of links passing 
round pulleys of too small diameter readily suggest the im- 
portance of larger diameter pulleys; indeed, it should be an 
axiom of crane makers to lead the chain from one straight 
line to another by as large a radius as practicable, so as to 
reduce articulation of links as much as possible. Pulleys 
with too large a hollowed race or channel for the chain are 
responsible for a canting or rolling motion, which causes 
twists to form and rapid local wear. This, too, suggests the 
expediency or wisdom of using the grooved-shaped pulley 
whenever possible. At all events, it may be understood that 
the greater the number of pulleys the greater the wear. 
These items, important in themselves, are simply proofs that 
wear is often produced, not so much by work done, as the 
variation in the position or the links when doing it. Twisted 
chains, i.e., chains defectively made with a twist, as also 
others which have become twisted by mismanagement, evi- 


dence determinate wear with great rapidity, and so localised | 
At times a badly-twisted | 


as to render it very dangerous. 
chain, say from fin. to Zin. twist, will, in spite of the best 
lubrication and management, reduce the lifetime by one-half. 
The shorter the twist the greater the local wear, and rice 
rersd. It is the righting of the twisted portion under weight 
which causes the mischief, for with the most effective oiling 
the chain may be not one iota the worse in the straight parts, 
and be worn dangerously at the twisted portion. 

There is another wear not produced by actual work, but by 
the return of the unloaded chain for the next lift, rubbing 
against surfaces, and caused by the want of 
proper guide pulleys. This wear affects the 
sides of links only, but is none the less very 
serious—see Fig. 1. The wear of chains is 
materially affected by their construction. This 
should be the better understood, seeing that 
every link represents a weld, the soundness of 
which can only be proved by absolute wear. 
The guarantee tests are certainly 
very valuable, but not to the ex- 
tent generally supposed. Chains 
which have been guaranteed and 
certified as tested, have under 
normal loads been known to sepe- 
rate at welds, disclosing superficial 
welds, i.e., only the outer edges of 
searfing having been united, and 


FIG. /. 


FIG.2. 








the middle black—vsce Fig. ». 
Fortunately it is a very rare pone 
occurrence for a chain to break at pay weld 


the sides of links. The ends not 
only exhibit the principal wear, but furnish 
over 90 per cent. of the fractures. Now, assum- 
ing the material to be only moderate, and the 
workmanship the same, it is easy to see that 
the results are in proportion. The bending of 
ape the links to the right curvature at the ends 
beers hyo with such material, and with an imperfect heat, 
links would be sufficient to impair permanently the 
fibre at the outside or point of greatest disten- 
sion, but really in all cases of sharp bends, the damage is 
greater on the inside where ‘the crushing together crowds the 
fibre out of shape, or in other words, dislocates them, and it 
must not be forgotten that it is at these points that the most 
punishing strains are applied. The welding may be all that 
can be desired, and the wonder is that so few are bad, but 
there are peculiarities in the socket wear of chains, not 
breakages, which suggest that the same hand has not been 
equally sure. The rapid wear at. one link of a chain, or at 





Nor is it to be supposed that a | 
hant or warehouseman should possess the knowledge, or 
the time and desire, even if competent, to inspect such 


| 
| 











one end of a link—see Fig. 3—working undez precisely similar | 
conditions to the other, can have but one solution, viz., the | 
link in question by more or less hammering | 
at doubtful temperatures, has become softer, | 
or spongy. 

Wear to breakage is largely due to socketing | 

see Fig. 4— but in proof of isolated wear it is | 
occasionally found that one link only of the 
two so engaged is badly socketed—-see Fig. 5 
but as this rarely occurs, socketing is fairly 
represented by equal wear, not of all links, but 
of the two links engaged. Kefore ever the 
stage of attenuation has been arrived at as 
shown, a disintegrating force has also been at 
work, and it is simply due to the margin allowed 
that the chain has not come to grief. Socketing 
is very largely due to want of lubrication, and 
to extra movement at that part or link, and it 
may safely be claimed that such extraordinary 
local wear is often the result of a combination 
of evils. 

Defective welds are of two kinds, viz., those | 
where scale or dirt intervenes, and prevents a | 
portion of the surfaces coming into contact, and | 
others by a deficiency of temperature, causing | 
ouly partial union, and not a true welding of the two sur- | 
faces. The former are the most difficult to detect, as the | 
process of hammering out the scarfs, as a rule, leaves the | 
surface a little hollow, causing the edges of the scarfs to | 
unite, and imprisoning the dirt or scale in the hollow formed 
by the convex face of hammer. The writer has known such 
defective welds to defy the closest examination 
by glasses, and in one instance where the chain 

avery heavy one—-had been certified as duly 
tested, and guaranteed, it broke at a much 
lighter weight than that for which it was speci- 
tied, and no wonder, for the weld was so very 
partial as to comprise but a fraction of the area 
of the weld, representing a complete ring, but 
in width less than j;in. all round, enclosing a 
black area of hammer marks. The latter welds, 
viz., those attempted at imperfect temperatures, 
are, in spite of the means adopted to hide them 
by hammering, as a rule, observable, owing to 
the edges not uniting. This view must not be 
taken as arbitrary, for the edges of the scarfs 
cool down quicker than the body, and sound 
welds often display suspicious edges. 

Indeterminate wear is not general throughout 
the length of chain, but is even more localised 
than outside wear, being subject, not only to 
the same influences which produce outer wear, 
viz., weight and motion, but also to differences 
of temperature and vibrations, shocks, &c., 
which mostly affect those portions of chain 
which receive themost movement. For example, 
the portions most affected are those nearest 
the quick-running pulleys, and the least affected 
are those which are on drums or slow-moving 
pulleys. The influence of cold on the cohesion 
of chains is very remarkable, and should be 
taken seriously into account in cold weather or 
in cold countries. Fortunately, in spite of the 
insidious and dangerous character of the unseen 
wear, it can be dealt with much easier and more 
generally than determinate wear. The process 
of annealing, or in other words, restoration, is so easy as to 
come within the range of every user of chain, although the 
easiness of the process may cause it to be carelessly done. | 
Annealing can be accomplished in a furnace, but the tem- | 

perature should never be more than that repre- | 

FIG.S. sented by what is known as red; any higher 
{ visual temperature may produce scaling, which 
\* would be loss. 
| The chain during annealing should remain at 
the red heat for at least two hours, and when 
| removed be put to cool gradually in a sand on 
ash bath. When a furnace is not available, an 
improvised grid, composed of iron bars, each | 
bar from lin. to 2in. apart, with the ends rest- 
ing on brick supporting walls from 2ft. to 3ft. 
high, can be built in the open, and the chain 
laid thereon, coiled in such a manner as to 
become pervious to the heat, built both under 
the grate and above, with wood faggots, main- 
taining the fire until the proper heat has been 
obtained. The result will be satisfactory. 

For the making of chains, the shape and 
length of links are points of great importance. 
Long links when used on pulleys of small dia- 
meter undergo more motion—knuckling action | 
—and consequently more wear than the short | 
ones, besides taking up more strains. On the other hand, it 
is equally certain that a chain composed of longer links has 
a less number of welds than one of equal length composed of 
shorter links, and consequently less liability of defective 
welds. Therefore, the length of links should be 
carefully proportioned to give the minimum of 
articulation without unduly increasing their num- 
ber or rendering them too short for sound welding. 
Chains in use always become longer, not alone in 
consequence of wear at points of touch, but also 
due to elongation or lengthening of links, produced 
by sudden strains and heavy work. A chain when 
properly proportioned for a certain weight should 
practically recover itself after such elongation, and 
no better proof is required that the elastic limit of 
the chain has not been overstepped. Wherever 
serious permanent elongation of such a chain has 
taken place, it may be safely assumed that it has 
been subjected to rough usage, or that the proper 
weight has been largely exceeded. These points 
lead us to the question of what constitutes a pro- 
perly shaped link to give the needful recovery after 
proper use. Nowa chain which has received vio- 
lent treatment beyond the elastic limits is always 
narrower and longer in the link than previously, 
and one of the peculiar evidences of such treat- 
ment, and particularly noticeable in light -chains 
with long links, is the indrawn sides of the links, 
which in severe cases become narrower than the 


FiG.3. 








Link worn at 
one end only 
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One link 
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diameter of the iron, and hold each other in a vice- Showing 
like grasp—-Fig. 6—and the chain is practically Pll 


inarticulate and no longer workable, but when 
this occurs, it proves conclusively that the material is at 
least good. The indrawing is merely the disposition of the 
sides of links to follow in the line of forces which pass 





| at full stretch—in position 


| agencies for the destruction of chains. 
of a brake of this character does more harm to the internal 


through the other engaging links. Such goes to prove that 
the sides of links should never be parallel unless unavoidably 
required, and each side should form an easy radius. 

The lubrication of chains, although long practised by many, 
is not the unqualified benefit supposed. In some instances 
this want of success is due to the system pursued, and in 
others to the lubricant used, but mainly both system and 
lubricant are faulty. The application of lubricant to a chain 
—is at best a very imperfect one, 
as the points of contact of the links are so small that but a 
slight weight precludes the ingress of the oil. Again, oils or 
grease with good viscosity lack the fluidity necessary to get 
to the points named, and if rendered fluid enough to do so, 
no longer possess the needful viscosity to benefit, and is 
easily excluded with light weights. 

Should the chain be well worn, i.c., sccketed at the linking 
points, the surfaces become so close as to prevent ingress. 
Effective constant lubrication can never be obtained, as all 
sudden accessions of weight on such small areas of touch are 
sufficient to destroy the oi] film, and cause metallic contact 


|and abrasion, so that partial lubrication under the most 


favourable circumstances is only obtainable, and that too by 
adopting the best plan, viz., periodically lowering the chain 
into a barrel of grease or oil of the proper consistency and 
viscosity to enable the unguent to have access to every part. 

A limited elasticity is one of the necdful requisites of a 
good chain. Without elasticity it becomes little better 
than a solid bar under weight, therefore the form of the link 
has much to do with the longevity of the chain. If the links 
be too long and too much of the oval the elasticity, prceviding 
the chain be duly proportioned, would be too great and 
beyond recovery ; but with medium size links of the semi- 
oval pattern, the elasticity would be such as to take cff the 
severe shocks consequent upon quick lifting without seriously 
impairing their form. 

The stresses to which chains are subjected as a rtle come 
very irregularly, and it will be readily understood that they 
are exactly in proportion to the load in the case of a hand 
crane with slow movement and direct lifting without lurch 
or click, but with steam or hydraulic cranes, running at a 


| speed much beyond that of hand lifting, it is impossible to 
| estimate them by the weight lifted. 


Kivery lurch in the 
weight, every little click or adjustment of the chain, either 
in the pulleys or drum, causes a slight increase of weight. 
The lifting or stopping with speed has its immediate action 
on the chain, and it is amusing how the needle of the dynamic 


| register, when used, is incessant in its movements during the 


quick lifting or lowering of moderately heavy weights, so 
that the normal elasticity of a chain stands as a reservoir of 
absorption to diminish these acute differences. A powerful 
brake mounted on an axle, so stubborn as not to show the 
slightest tendency to torsion, is one of the most effective 
A sudden application 


and external wear than almost anything else, and it is only 


| the native elasticity of the well-proportioned and made link 


that can for any length of time stand against this trying 
ordeal. 

Chains with simall links are subject to much more friction 
than chains of medium-sized links, although made frcm the 
same iron as the long links; such chains are by necessity 
stubborn, and although apparently equally as strong are 
really more liable to break, owing to the greater difficulty of 
making sound welds; in short, links of strong material. 

The molecular change or transition from the fibrous to the 
granular form, though it be slow or quick, is but a constant 
Wear in proportion to the amount of work done and influence 
of the surroundings, and as the change progresses it only 
becomes a question of time to reduce the normal cohcsion to 
such an extent as to render the chain no longer able to 
perform the work without breakage. Literally failing by 
exhaustion, therefore it must be considered as wear. This 
internal wear is always the more rapid where the conditions 
of irregular weight and working exist. An ill-adapted chain, 
where the links are not proportioned to the pulleys or barrel 
diameter, or badly-shaped pulleys on which the chain never 
secures a proper seat, noisy and clicky in work, are always 


| very unfavourable to longevity, particularly where the chains 


are also subject to excessive cold or sudden great changes of 
temperature. The more silently a chain works the better. 








AUTHORITIES AND THE WORKMEN'S 
COMPENSATION ACT. 

THE uncertainty that surrounds the actual financial liability of 
employers under the Workmen’s Compensation Act has induced 
the Vestry of St. Margaret and St. John, Westminster, to con- 
vene a conference of all the local authorities thoughout London, 
to consider the desirability of such authorities in combination 
forming an assurance fund, with respect to claims which may be 
made by their workmen. Pending the selection of a day for the 
holding of the conference, it is noteworthy that one authority- 
the Islington Vestry—has received and adopted a report of its 
Parliamentary Committee setting forth the extent to which it is 
believed the vestry is liable under the Act. 

The report points out that the vestry will be liable to pay 
compensation for accidents in accordance with the scale and con- 
ditions set out in the first schedule to the Act, to persons engaged 
in or in connection with steam laundries; to any workman 
engaged in the construction, alteration, or repair of sewers ; or in 
the construction, alteration, and repair of roads, where machinery 
driven by steam or other mechanical power is used ; and to the 
employés at the vestry’s electric lighting station, notwithstanding 
that, as Mr. W. I’. Dewey, vestry clerk, has pointed out, it does 
not appear from the reading of the Act, and the Acts incorporated 
therewith, that it affects the employés at the electric light works. 
With a view to obtain information on the subject of the risk, 
quotations were obtained from insurance companies showing the 
rates of premium required to be paid to insure against the liability 
under the Act. The following rates were elicited :— 


LOCAL 


Rates per annum. 

Accident Insurance Company... .. .. 17s. éd. per £100 wages 

Employers’ Liability Assurance Corpora- 
| Saar eee ee eee oe - 
Ditto, electricity works employés only 50s. ” - 

The 17s. 6d. quoted by the second company only covers the 
whole of the vestry’s employés, with an aggregate wage of about 
£50,000 per annum, whilst the 50s. premium is subject to 
discounts when the wages exceed £10,000 per annum. In addition 
to these, the Ocean Accident Corporation and the Sun office 
offered to submit quotations on a proposal being forwarded on one 
of their official forms. 

It may be mentioned that the London County Council does not 
intend to take any action until it is shown how cases are decided 
under the Act; and the Islington Vestry has resolved, in view of 
the above-mentioned high rates of premium, to follow the example 
of the Council, and not to insure until experience has been gained 
of the working of the Act, 
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WAR NOTES. 





CERVERA’S fleet has met the only end that it could possibly 
expect when it issued from Santiago harbour. The tele- 
graphic reports of the battle are too contradictory, too 
obviously non-technical, at times even too obviously untrue, 
for it to serve any purpose to follow them clesely. To form 
any opinion of value on the action, to draw any useful 
lessons, we must have authoritative information upon the 
amount and sort of ammunition at Cervera’s disposal—the 
state of his machinery, boilers, and bunkers. 
certainly fail to obtain for some days yet; it is doubtful if we 
ever get exact particulars. It isa matter of merely super- 
ficial interest to be told that Cervera fought pluckily, and 
that the Americans are heroes who have put Trafalgar in the 
shade. The information at present to hand really amounts 
to little more. Our present purpose is to examine the ships 
engaged, to deduce what Cervera might have done had certain 
conditions been fulfilled. It is obvious that some, if not all, 
of these are wanting. When details of these can be learnt, 
it will be possible to arrive at some idea of the lesson, if any, 
to be gathered from Cervera’s destruction. 

To review briefly the battle itself, selecting such of the 
telegraphed incidents as are not obviously incorrect, we 
gather that about 9.30a.m. last Sunday morning Cervera’s 
fleet issued from Santiago harbour, the Cristobal Colon lead- 
ing, the Vizcaya, Oquendo, and Infanta Maria Theresa 
following astern, the fleet being in single line ahead, the only 
formation possible, we should imagine. The two Clydebank 
destroyers Furor and Pluton independently attacked at the 
same time and place, and were at once sunk. The American 
fleet consisted of the battleships Iowa, Indiana, Oregon, 
Texas, and the armoured cruisers Brooklyn and New York. 
Hight miles from Morro Castle the Oquendo and Maria 
Theresa were driven aground and destroyed. Assuming their 
speed at 15 knots, the maximum duration of these ships was 
therefore a trifle over half an hour. The Vizcaya was 
destroyed two miles further on, say, ten minutes later. The 
Colon, if accounts are true, held out for over 20 miles—we 
may say that she, perhaps, endured for an hour and a-quarter. 

Assuming no misses, and the use of the right projectile, the 
time required to put the Colon out of action, presuming her 
to have been attacked by the New York and Brooklyn as 
reported, would be half a minute, the 8in. guns with armour- 
piercing shot alone being used. If, then, the Americans fired 
continually at full rates their percentage of effective hits is 
only 3 per cent. Since, however, their supply of solid shot 
could hardly allow of more than fifteen minutes’ continuous 
fire at theoretical rates, their minimum accuracy would be 
from 2 to 3 per cent.—for vital hits a moderately high one. 
This is assuming One shot to disable each barbette, three to 
disable the battery. There is nothing to suggest the “ excel- 
lent shooting ” that is claimed, and if Captain Orde-Brown is 
right in his contention in the 1898 ‘“ Brassey,” that the 
“excitement of action" should influence shooting compara- 
tively little, then American gunnery is not unique. How- 
ever, discussion of these matters is best left awhile. 

Returning to the ships, the Vizcaya type might be put out of 
action, theoretically, by one big or two or three 6in. common 


This we shall | 





shells under each barbette ; one big shell or a few Gin. would 
settle their unprotected 6in. guns. Shot alone could get 
through their belts, and it is unlikely that their speed would 
have been affected save by damage to uptakes. 

Given a good admiral, good gunners, and plenty of ammuni- 
tion, the American battleships are in little better condition. 
The Spanish fleet mounted six 1lin. guns that at 2000 yards 
might with armour-piercing shot silence the big guns of the 
Iowa, Texas, Oregon, and Indiana. But the ends of all these | 
ships were open to shell attack from small guns, while 6in. shot 
could get under the turret bases of all save the Texas. The 
Iowa, indeed, has her fore turret in exactly the same pre- 
dicament as the Vizcayas—it is open to all shell attack. 
Theoretically, all these ships could have been capsized by | 
determined shell attack on their ends, with shot attack later | 
when their submersion was increased, for then the water-line 
would be protected, not by the 18in. Harvey belt, but by the | 
5in. armour of the lower deck. Had Cervera had good 





| to 30ft. 


If this heavy gunning has led to no ill-results, no straining 
of the ships, no trouble in feeding the guns, then Mr. Watts, 
of Elswick, is right. Which is best, excessive gun power or 
excessive stability? The Vizcayas were the only medium 
armed ships. If the battle of Santiago throws light upon 
this question, a very vexed and intricate problem will be in 
way of being solved. 





MANGANESE FROM BOG ORE. 


Boa iron ore is worked in the province of Quebec, Canada 


| and arrangements are now being made to extract manganese 


from bog ore deposits in the province of New Brunswick by 
the Mineral Products Company. The ore is a soft, wet stuff, 
containing 50 per cent. of water, and is covered bya thin 
coating of vegetable earth. The depth of ore varies from 5ft. 
When dried the residuum isa fine black powder, too 


gunners and plenty of ammunition he should have been able | fine to be treated in the blast furnace, and this has therefore 


to get away. 

The Cristobal Colon claims the most attention. This ship | 
is, if statistics be true, practically coated with 6in. Harvey 
armour, proof against anything less than a 6in. shot, even at | 
2000 yards. She had a good speed—an excellent one on trial. | 
It should have been possible for her to attack with ram or 
torpedo. It is almost impossible to conceive how the 8in. 
guns of the Brooklyn and New York can have disabled her 
by shell attack as reported, since in theory nothing less than 
a 12in. armour-piercing shell can get through 6in. Harvey. 
The question is—Have Harvey plates failed to support 
proving ground experiments? A report on the condition of 
the Colon when captured will excite intense interest in 
service circles. There are some who have claimed that con- 
tinual attack from small guns will destroy Harvey plates that 
would totally defeat individual attack from such guns; if 
this should prove to be true, what will be the value of our 
Majestics, or, for that matter, of most modern ironclads ? 
Perhaps it is early to ask this question, but it is one that 
must be uppermost during the next few days. 

It is idle to inquire how Cervera’s s did so little harm. 
Probably later reports will show the damage sustained by the 
Americans greater than at present. From the purely 
scientific standpoint it is a matter of regret that one of the 
American “ soft enders ” was not badly wrecked in the bow, 
so that we might solve the vexed question of unarmoured 
ends—the question is a vital one with us. 

Roughly, the Vizcayas embodied the French system of pro- | 
tection; their belts were nearly complete. The Shikeshima, 
building at Blackwall, and the French Jémappes class are the 
only battleships with complete belts and armoured turret bases 
like the Colon. They have, of course, thicker armour, and not 
the Colon’s thin shields to the big guns. The Americans 
were all “soft enders” like our ships, but devoid of our heavily- 
armoured turret bases. 

The fight seems to have been too one-sided to be likely to 
produce definite results that can be applied to our ships as 
regards armour. There is, however, another result of equal 
importance. Except the Texas, all the Americans, and of 
the Spaniard, the Cristobal Colon, were armed on what may 
be termed Elswick lines. They are all heavily-gunned ships. 





| terial used is kept secret. 


to be made into briquettes, as is done with the fine dust from 
blast furnaces and the finely-divided iron produced from low- 
grade ores by the Edison electrical process. The cementing ma- 
The ore is brought in small tram 
cars into the building and shovelled into the feed hopper ofa 
drier, which is an inclined iron cylinder 5ft. diameter and 
28ft. long, revolving slowly in a brick chamber or furnace 
44ft. long, 10ft. wide, and 30ft. high. The dried ore falls 
from the end of the cylinder into the trough of a spiral con. 
veyor, and is carried to a vertical bucket conveyor, which 
hoists it to the top of the building and feeds it into a revolving 
screen. The coarser material passes out at the end of the 
screen and goes to a pulveriser, from which it is led back to 
the vertical conveyor. The very fine material which passes 
off as dust is caught by a dust chamber and also carried to the 
vertical conveyor. 

The screened ore dust is stored in bins and fed to a mixing 
machine, where it is mixed with some “binder,” which 
forms it into a plastic material, which is taken to the bri- 
quette-pressing machine, from which it is delivered in the 
from of cylindrical briquettes, 3in. diameter, and 2in. long. 
These are stored away, and at intervals loaded into railway 
cars and taken to the company’s blast furnace in Nova 
Scotia, where they are converted into ferro-manganese for use 
by steelworks. 

An analysis of the dried ore at 212 deg. Fah. is as follows: 


Metallic manganese .. 48°240 per cent. 


Metallic iron 6°708 ss 
Sulphur .. 0°096 4, 
Phosphorus .. Trace 

Silica .. eee 








ELECTRICAL ENGINEERS, R.E. (VOLUNTEERS).—It has been 
decided to enrol no more men ‘for this year. As many men as 
can be dealt with at the first training—which takes place at the 
Western Defences, Isle of Wight, in July and August—have now 
joined the corps, Further applications will, however, be received, 
and eligible men engaging to enrol may attend a certain number 
of military drills during September and October, though they can- 
not be formally enrolled before November Ist, the beginning of the 
next volunteer year, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 


correspondents. ) 


ARGENTAURUM. 


Sir,—In your issue of the 10th inst. is an article entitled 
“ Arventaurum,” containing various statements with respect to 
myself, As some of these statements are opposed to the tacts of 
the case, and as I am quite sure that you desire your readers 
to be correctly informed by what appears in your columns, I 
assume you will afford space for the following —. 

(1) The article says, ‘‘ Emmens has supplied a substance he 
called Argentaurum, and considered a new element. He had not 
been asked to send gold—‘ Argentaurum gold '—derived from this 
new element. It was, according to him, the new element that comes 
in Mendeléetf’s system between silver and gold that he sent. This 
Crookes’ investigation showed to be nothing but an alloy of gold 
and silver and a little copper. Observe that the source of this 
substance had nothing whatever to do with the question, It was 
stated to be a new element, and has been shown to be an old 
alloy.” You must have been very much misinformed when—of 
course, in perfectly good faith—you penned such a series of in- 
accuracies. Sir W. Crookes’ request was worded as follows :— 
“Will you oblige me by sending me a sma!l piece of the gold you 
have made! I have been working for some years on the spectra 
of the metallic elements, and [| have some very good photographs 
of the spectra of both gold and silver from metals prepared at the 
mint and absolutely pure. It would be of the highest interest to 
take partially superposed spectra of yours and my gold and see 
how the lines agreed.” My reply was :—‘‘ It is with pleasure that 
I accede to your request for a piece of ‘ Argentaurum gold.’ The 
enclosed was cut for you by the officials of the United States Assay- 
office in this city from an ingot of gold produced by me in the 
Argentaurum laboratory, and deposited yesterday for examina- 
tion and purchase by the Government.” 

(2) The article says, ‘‘We may say at once that he, after 
following Dr. Emmens’ instructions, has arrived at absolutely 
negative results. The admitted facts are that Sir Wm. Crookes 
tried two experiments, and that the result of the first was thus 
reported by him :— 

Hammered Mexican silver taken for assay 

Weight of gold bead . aa ee 

Equalto .. .. ee a 

Some of the same silver, before treatment 

Weight of gold bead... .. .. .. .. . 

Equal to peru t On ike ek REL 
The difference is 0-013 per cent., which I consider is not enough 
to enable me to form an opinion on, as it is within the errors of ex- 
periment.” This was clearly not an ‘absolutely negative result. 
‘The second experiment was not carried out in accordance with 
my instructions. I had never directed Sir W. Crookes to operate 
upon abnormal Mexican dollars. Every chemist is aware of the 
important changes frequently effected by the mere ‘‘action of 
presence” of an element. When, therefore, Sir W. Crookes took 
pains to select Mexican dollars absolutely free from gold, he was 
simply taking pains to render his experiment scientifically worth- 
less as a test of anything I had advanced. 

(3) The article says, ‘‘ There is certainly no man living a greater 
authority on the spectra of the elements than Sir William Crookes. 
No one will therefore hesitate to accept his assertion that the sub- 
stance submitted to him was mainly gold, with a little silver and 
copper present. Emmens, we believe, has used this statement as 
a testimonial of the genuineness of the transmutation. It_is, as 
Crookes intended it to be, the very reverse.” You have been 
misinformed. I have nowhere ‘‘used this statement” as a testi- 
monial of anything. I have, on the contrary, shown it to be in- 
correct, seeing that it contlicted with the results obtained in the 
laboratory of the United States Mint at Washington. Moreover, 
Sir W. Crookes himself has admitted its inaccuracy by admitting 
the presence in the sample of Ar-gold of elements other than 
gold, silver, and copper... I will not occupy your space by dis- 
cussing the purely spectroscopic features of the question, which, I 
imagine, would be hardly suitable for your columns. _ | will merely 
say that a careful examination of the photographs taken by Sir W. 
Crookes proves the presence in Ar-gold of something which, while 
neither gold nor silver, possesses some of the spectroscopic features 
of both these elements. This will be clearly shown in a forth- 
coming issue of Research, the journal of the Research Society. 

(4) The article says, with reference to me, ‘His position as a 
scientist will, in the eyes of Englishmen at any rate, suffer consider- 
ably from the manner in which he has used a private correspondence 
to advertise the Argentaurum Syndicate, and from the manner in 
general in which he is bringing that concern before the eyes of the 
public.” Here again you have been misinformed. I have nowhere 
‘‘advertised ’ the Argentaurum Syndicate. That institution does 
not need any advertisement. It has no dealings with the public ; 
and in order to prevent any possible misapprehension I took care 
some months ago to openly state in one of your English news- 
papers—the Daily Chronicle, of December 31st, 189;—that no 
opportunity would ever be afforded to any outsiders of becoming 
connected with my gold-producing business. In this matter it is 
permissible for me to say that I suffice for myself. But when it 
comes to a question of the public advancement of knowledge, | 
must plead guilty to the charge of appealing to the world at large. 
Nay, more, I am positively contumacious. The fate of Benjamin 
Franklin does not terrify me. His “position as a scientist” 
suffered more than considerably ‘‘in the eyes of Englishmen.” 
He was for a long time flouted and jeered at by Fellows of the 
Royal Society ; but full amends were finally made in a very hand- 
some manner. 

(5) Pray, however, allow me to say that I do wot appeal to the 
world at large on the question of Argentaurum. From the very 
outset I gave public warning that I did not offer this matter for 
any scientific consideration whatever, that ‘‘no disciples were 
desired,” and that ‘‘no believers were asked for.” But what I 
did put forward were certain discoveries and facts relating to 
migrant matter, celestial mechanics, the laws of gravity, the 
correlation of the chemical elements—apart from Argentaurum 
geological phenomena, radiant energy, &c., which seemed to me 
calculated to beneficially influence the progress of scientific 
inquiry into the truths of nature. I propose to continue putting 
forward these matters. They have already found firm footing in 
many a scientific circle, and are gradually being supported by 
the work of, ivter alia, English leaders of science, such as, 
for example, Dr. W. J. Russell, V.P.R.S., and Professor J. 
Dewar, F.R.S. STEPHEN H, EMMENS, 

Argentanrum Laboratory, 
20, Central-avenue, New Brighton, Staten Island, 
New York, June 21st. 


100,258 grains. 
0075 grains. 
0°075 per cent. 

96,837 grains. 
0°060 grains. 
0062 per cent. 





BALANCING STEAM ENGINES. 


“ir, -I see that in Mr. J. Whitcher’s letter, appearing in your 
issue of July Ist, he says that he ‘‘ understands the principle ” of 
my balanced engine ‘* comprises two-counter-weighted crank discs 
rotated in opposite directions by two connecting-rods from the 
same crosshead.” Although by no means new, and not, in my 
opinion, solving the problem, this idea has in it considerable inge- 
nuity. It has, however, no resemblance, even the most distant, 
to anything I myself ever designed; and in this instance Mr. 
Whitcher’s information is the pure product of imagination. 

In the same letter he writes, ‘ Professor Smith speaks of 
absorption of energy by the friction of the mechanism, and how 
it spoils the practical application of the law of equal action and 
reaction.” This statement, if not the product of imagination, 
must be due to erroneous eyesight, because I am sure that never, 





since I was a child, have | been guilty of so extravagantly in- 
correct talk. I spoke of ‘‘absorption of energy,” certainly ; but 
the rest of the above sentence is wholly Mr. Whitcher’s own 
addition, and it forms not only an entirely erroneous, but also a very 
palpably far-fetched misinterpretation of my language. | thin 

my language was simple and clear cnough for everyone to cor- 
rectly understand, and as I know that Mr. Whitcher has no object 
to serve by, and no desire for, misquotation, all that seems neces- 
sary is to suggest that he should read again more carefully, if he 
wishes to criticise usefully. Ropert R, SMITH, 

51, Victoria-street, Westminster, July 4th. 





Sir,--Mr. Whitcher has either fallen into an error, or has 
written that which may very easily be regarded as one. He 
makes the effect of inertia and momentum depend on the number 
of revolutions of the crank shaft, but as a matter of fact the 
stresses have nothing whatever to do directly with the number of 
revolutions. They depend directly for their amount on the 
angular velocity of the crank pin, and may be expressed by the 
Y= 2. Where C is sentrifugal 
( 08165 Where is the centrifug 
force, » the radius of gyration, and ¢ the velocity in feet per 
second, 

Of course, other things being equal, + depends on the number 
of revolutions per minute. Mr. Whitcher may very easily be 
understood to have overlooked the true relation, 

He has quite mistaken my contention, which is, that a great 
deal of blame is attached to engines which they do not deserve, as, 
for example, in the case I have stated, where a loose belt was the 
cause of the mischief. I may also add that charges of vibration 
are constantly brought against engines which are quite un- 
waranted by the facts. 

Mr. Whitcher seems to have forgotten the part played by 
‘“‘tune” in the case of steam vessels. Why should not the same 
effect be produced on land ‘ 

As to the engine which he attributes to Professor Smith, [ can 
hardly imagine that gentleman patenting an engine which has 
been in use for, I think, about twenty years, driving a well- 
known rotary blower. X. 

July 5th. 


following equation : 





TRANSMISSION OF HEAT FROM HOT GASES TO WATER. 


Sir,—I have read the report of the remarks of Professor Watkin- 
son on my paper on the above subject in your last week’s issue. 
Professor Watkinson and myself are very good friends, and after 
the papers were read he said he trusted that his remarks had not 
hurt me, but he always said what he felt. It may amuse Pro- 
fessor Watkinson to read that I always like to say and write what 
I know, and only that; and that it was in consequence of his 
remarks on Mr. Rowan’s paper read at the beginning of this 
session of the Institution of Engineers and Shipbuilders in Scotland 
that my paper was written, When the transmission of heat was 
discussed in that paper there were hardly two points on which 
two members jointly agreed, and Professor Watkinson was in error 
in several particulars, 

Professor Watkinson unconsciously paid me a compliment at 
Sheffield. He said I only told them what everyone knew before. 
I was very proud to think that I had been so convincing. There 
were no differences of opinion on what I had said after I had done, 
and a reason had been given for the transmission of heat being at 
arate as the square of the difference of temperature which had 
never been given before, and I do not think it will be upset. 

July Sth. Gero, HALLIDAY, 


THE SPEED OF WARSHIPS. 


Sir,—In your issue of the Ist inst. I find, under the heading 
‘* Dockyard Notes,” some comments upon French shipbuilding ; 
among the rest, it is said ‘‘ French sbips have somehow a knack 
of losing speed at sea.” In perusing your article upon the trials 
of the Terrible, it looks as if this peculiarity was not confined to 
French ships alone. Yon are further sceptical as to the Marshal 
Deodoro, and compare this ship to the Harold Haarfager. It will 
be interesting to push this comparison a little further. The French 
ship has a displacement of 3162 tons, and a speed of 15 knots, 
with 3400 indicated horse-power. ~The Norwegian ship, you say, 
has 400 tons more displacement, say 3562, and 300 more horse- 
power, say 3700. Her trial speed is said to be 17°2 knots. 
Please note that the French ship has an Admiralty coefficient of 
213, the Elswick ship 321. You will perhaps allow me to quote 
the words of the article in question, and say, ‘‘ But the figures as 
given cannot be accepted without reservation.” FOREIGNER, 


THEORETICAL DYNAMICS, 


Simr,—l regret that my reply to ‘‘Secutor” was too brief for 
him to understand. With your permission | will give it in greater 
detail. The falling body ‘‘ continues to move at the rate of 
32°2ft. per second for an indefinite period,” that is, moves with 
uniform velocity ; so the forces acting on it must be in equilibrium 
or balanced. Only two forces act on it: (1) The attraction of 
the earth, or its weight, 10 lb.; (2) the pull of the cord. To 
balance, these must be equal and act along the same straight line 
in opposite directions. Hence, as [ stated, the pull of the cord 
equals the weight of the body, 10 lb, If the pull of the cord was 
less than 10 lb., the rate of moving would increase ; if greater 
than 10 lb. the rate would diminish. Both are excluded by the 
condition, ‘‘ continue t» move at the sam2 rate.” Similarly it 
may be shown that the counterweight must be 10 lb. [| trust this 
will enable ‘‘Secutor” to understand how there can be a pull of 
10 lb. on a cord uniting two bodies which are moving at the same 
pace. May | remind him that he asked for ‘‘the solution of the 
problem,” not ‘‘ why his experiment failed.” E. Lous.ey. 

Juiy 6th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: Henry (. 
W. Peel, to the Sphinx, and David Peacock, to the Vivid, addi- 
tional, for the Sheldrake. Engineers: James R. Roffey, to the 
Victory, additional for gunboats at Haslar, and Percy D. Martell, 
to the Victory, for the Fawn. Assistant Engineers: Louis R. 
Croisdale, to the Royal Sovereign ; William P. Sillince, to the 
todney ; J. J. Kirwin, to the Galatea ; Arthur E. Hyne, to the 
Severn ; John S. Hare, to the Colossus ; and Charles J. M. Wal- 
lace, to the Benbow. Probationary Assistant Engineers: Walter 
R. Parnall, to the Rodney ; Harry J. Wickham, to the Galatea ; 
Alfred J. White and Lionel M. Hobbs, to the Australia ; Arthur 
C. Hall and Henry W. Grant, to the Alexandra ; William H. Rose- 
vere and Walter S. Read, to the Colossus ; Charles de I’, Messervy, 
to the Benbow ; Arthur E. Ewart, to the Melampus ; Thomas G. 
Proctor and Arthur W. Coleman, to the Collingwood ; Alfred E. 
Cock, to the Howe, for service during summer cruise ; J. C. Tal- 
bot, P. L. Edmunds, E. C. Bartlett, A. W. McKinlay, Sydney 
Godolphin Misselbrook, A. L. Picton, H. M. Attwood, A. E. Shill- 
cock, H. E. Wolfe, C. Main, W. C. Longland, F. F. May, J. F. 
Bell, and D. Black, to the Victory, supernumerary, G. R. Martin, 
W. H. Mitchell, J. H. C. Hearn, J. B. Nicholson, J. Hughes, T. 
E. F. Lilburn, P. Pollard, G. W. Woodhouse, J. F. Shaw, F. C. 
Fisher, J. C. M. Boyle, G. H. White, F. W. Hamblin, B. F. Free- 
man, and W. Begg. to the Vivid, supernumerary, C. G. Greene, 
W. H. Mew, R. 8. Pearce, T. G. Coomber, A. Evans, J.J. Sargent, 
R. B. Davies, H. W. Portch, R G. Jeffery, J. S. Walker, J. H. 
Harrison, C. H. Johnson, and W. G. G. P. Lumsden, to the Pem- 
— supernumerary, Acting Engineer: John Murphy, to the 

owe, 








FRENCH AGRICULTURAL MACHINERY, 





Iv is interesting to examine the amount of machinery which ig 
employed in French agriculture at the present time, and to indicate 
its rapid development, and also to ascertain in what class of 4. 
chines it is lacking. No precise information is in existence regard. 
ing the state of the material at the end of the last century. It is only 
known that the ploughs were simple and rudimentary, after the 
Roman style or the Gallic plough with fote-carriage ; sowing was 
performed broadcast, and oe with the aid of reaping hooks 
and scythes, according to the part of the country. The material 
at that time was indeed the simplest and most primitive, heing 
constructed by the cultivator himself, who rarely called in the 
village blacksmith. The machines of to-day have been improved 
moditied, and become more general, owing to the influence of the 
present economical conditions, and have followed the same im. 
provements which have tuken place at the same time in all me- 
chanical industries. Calculated at the minimum figure of £2 per 
cultivated acre, the value of the agricultural material of France 
would represent a capital of £140 millions, and this figure js 
probably lower than the real value. In 1882 it was estimated that 
more than five million people were occupied in agriculture in France, 
but this does not include shepherds and domestics. ‘The French 
territory covers un area of 110 million acres, 100 of which constitute 
the agricultural domain, and is comprised of :—Ploughed land, 
52 millions ; land devoted to cereal culture, 30 millions; to all 
kinds of pasture, 19,600,000 ; and to roots, 4,260,000 acres. The 
number of horses and mares is 2,100,000; of mules and donkeys 
more than three years old, 548,000; and of dranght oxen and 
cows, 3,019,000. Motors lend their aid to agriculture in the fol- 
lowing proportions :—In 1882 there were 12,900 hydraulic motors 
and 9500 windmills ; these latter machines are met with especially 
in the Western and Northern Departments—1244 in Vendée, and 
Pas de Calais 500, and Nord 400—where they are chiefly em. 
ployed for grinding and crushing corn to order—grist mills, in 
fact. In 1876 there were as many as 4000 portable steam engincs 
employed in agriculture, while 25 years before there were none. ‘The 
increase of these engines has therefore followed this progression : 
—1850, nil; 1876, 4000; 1878, 5300; 1882, 9300; 1887, 13,700, 
of which about a fifth are the property of threshing machine 
contractors, and the remainder belong to agriculturists them- 
selves, In 1877 agriculture employed 13,700 steam engines, re- 
presenting a horse-power of 78,740, or the tenth of the total horse- 
power of the machinery used in France. ‘The average power of 
the machines destiued to culture is 6-horse power. Thirty-six 
Departments have each more than 200 steam engines ; they are 
chiefly found in the North, Beauce, and Brie regions, and in the 
Istre, Cher, Indre, and Seine-Inferieure Departments; and also 
in the South, where the submersion of vineyards is practised, 
for instance, in the Departments of Aude, Hérault, Khone, 
Gironde, &c. The Department of Seine et Marne counts as many 
as 451 engines. From 1862 to 1882 the increase in steam engines 
was 226 per cent. From 1877 to 1887 the number of farms in 
possession of a steam engine increased by 116 per cent., and thi 
power of the motors by 156 per cent. These figures show the 
great importance that the steam engine has taken in agriculture, 
and in the future the petroleum motor will be added. The officia! 
statistics give the following figures for the chief agricultural imple. 
ments in 1892:—Ploughs, 3,716,000; drilling machines, 52,000 : 
horse hoes, 262,000 ; mowers, 39,000; haymakers and rakes, un 
known in 1892, but 27,000 in 1882; reaping machines, 24.000 
thrashing machines, some very small, 233,000. In 1882 there was 
one plough per 16 acres ploughed, or per 32 acres of the total agri 
cultural land ; from 1862 to 1882 the relative increase in ploughs 
was only 1°8 per cent., and it was in accordance with the increase 
in the area cultivated. The land devoted to cereals is about ‘0 
million acres, which particularly affects drills, thrashing and bind. 
ing machines. ‘lhe increase in drills was 171°4 per cent. from 1st 
to 1882, and 80 per cent. during the period of 1882 to 1892. That 
of thrashing machines was 79°7 per cent. from 1862 to 1882, and 
50 per cent, from 1882 to 1892. The pasture land, permanent or 
otherwise, is 19,600,000 acres, which is worked by scythes, mowing 
machines, and horse rakes. In 1882 there were nearly 20,000 
mowers, of which the increase since 1862 was 102°7 per cent. 
These machines are spread over the regions where the production 
of hay, &c., constitutes the basis of the varied succession of crops. 
From 1882 to 1892 they increased by 105 per cent. They number 
more than 1300 in the Department La Mayenne, 1000 in that of 
Marne, and 471] in the Seine-Inferieure, whilst 25 Departments in 
uncultivated and mountainous regions in the centre and South 
of France have each less than 50 of these machines. In 1882 
there were 27,000 reaping machines and horse rakes, of which the 
increase from 1862 to 1882 was 384 per cent. The area especially 
devoted to roots and tubercles is 4,260, 000acres, and employs special 
drills, hoes, and root pullers. The horse hoes, numbering 195,000 
in 1882, show an increase of 662 per cent. compared to 1862; from 
1882 to 1892 the increase was 34 per cent., which was in proportion 
with the new land brought into cultivation. In 1882 there were 
211,000 thrashing machines, the increase from 1862 being 109 per 
cent.; from 1882 to 1892 the increase was only 10 percent, France 
is pretty well supplied with ploughs, hoes, and thrashing machines. 
But it is entirely different concerning the drilling machines, mowers, 
and reaping machines, although their number has been doubled 
within the last ten years. It must not be forgotten that in France 
the greater part of the agricultural land is composed of small and 
medium-sized farms, and that the material which serves for these is 
not very perfect, for it is constructed by the village blacksmith or 
the agriculturist himself. It is also necessary to consider the in- 
fluence of the mode of culture, and the dimensions of the field-, 
some of which are so small that they cannot be worked economi- 
cally by machinery. There is also in France a notable area culti 
vated in terraces or on slopes too steep to permit the employment of 
machines. Concerning what is called the heavy machines, there is 
an economical limit to their employment which depends upon 
the area. It may be said, as a general rule of course, that 
the common reaping machine has been economically employed 
when it has worked on 50 or 60 acres a year ; the mower on 
40 or 50 acres, and the drill on 20 to 30 acres. If we admit that 
even on so small an area as 50 acres these different machines can be 
used economically, we see that France could utilise ten times more 
drills, nine or ten times more mowers, and at least twenty times more 
reaping machines than she had in 1892—that is to say, that she 
requires still 468,000 drills, 351,000 mowers, and 465,000 reaping 
machines. It will be seen that these figures are very reassuring 
for the future of the machinery industry ; and it will be observed 
that, if France is able to construct drills, she nevertheless remains 
dependent on foreign workshops for mowers and reaping machines, 
and it seems to us that she must be so still for a long time to come. 
Her fashions of manufacturing, her methods of sale, as well «= 
the cost of raw material, are the chief obstacles which prevent 
France making these machines profitably. The great development 
of agricultural machines from 1882 to 1892 shows the consider- 
able future which is in store for the English rural engineer. 











BaTH AND WEST AND SOUTHERN Counties Socrety,—The 18%! 
meeting of this Society will be held at Exeter, and the main lines 
for the laying out of the show ground have been recently settled 
on the spot by the Society’s stewards. The ground is conveniently 
situated on the immediate outskirts of the city, and is about 
forty acres in extent. The Devon Agricultural Association have 
resolved to forego their show for that year in order to unite with 
the Society in promoting the success of the Exeter meeting, and 
they will also make a contribution to the Society's prize list. In 
return, the Bath and West Society will place the members of the 
Association upon the same privileged footing as the Society’s own 
members, The Society’s Show Dates Committee have resolved tv 
recommend to the Council that the show be opened on Monday, 
June 5th; and closed on Friday, June 9th, 
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RAILWAY MATTERS. 


Tur Soul-Chemulpo Railway, in Corea, will, it is 
expected, be opened for traffic at the end of this year. 


jurne are 2050 miles of railway in Belgium, and the | 
number of passengers carried annually is about 80,000,000. The | 
number of persons employed in the railway service is about 
48,500. 

Tur four lines of railway affected principally by the 
coal strike—viz., the Great Western, Taff, Barry, and Rhymney 

are said to have suffered in their mineral traffic alone to the 
extent of £300,000. 

'uere were 150 train accidents on the railways of the 
United States during May, by which 36 persons were killed and 
138 injured, The accidents include 68 collisions and 76 derail- 
ments. of which 65 are unexplained. 


\\ionG important railway projects to be carried out in 
India is a line from Midnapur to the Jherria coaltields, which will 
be built by the Bengal-Nagpur Railway Company from Jherria, 
The line will be eventually extended to Hazaribagh and Chota 
Nagpur plateau, which will be served by two branches on the 2ft. 
gauge. But a more important line as regards immediate require- | 
ments, says Judian Kugiueering, would be one to tap the trans- 
Damuda coalfield, awaiting only such facilities for speedy develop- 


ment. 

On May 2nd, Greorgiana, Marchioness of Aylesbury, laid | 
the keystone of the new tunnel at Savernake, on the Marlborough | 
and Grafton Railway. This railway, which was opened for trattic 
on Sunday, June 26th last, forms the connecting link between the 
northern and southern sections of the Midland and South-Western 
Junction Railway Company’sline. The late Mr. Shopland was the 
engineer for the work, since whose death the work has been 
carried out under Mr. R. St. George Moore, of Westminster. 
Messrs. John Aird and Co, were the contractors. 


sans of the progressive development of Corea are 
not wanting, says Mr. Consul-General Jordan, A French engineer 
has completed a survey of the proposed railway between Sédul and 
Wiju. on the Chinese frontier ; and arrangements are being made 
under purely native auspices for starting a small line in the 
neighbourhood of Fusan. Further evidence that the spirit of 
progress has overtaken the Coreans is given by the starting of an 
electric street tramway in Séul. The tramway company has 
entered into a contract with an American syndicate for the con- 
struction of the road and the supply of the necessary plant. 


Her Majesty's Secretary of State for Foreign Affairs 
has been informed by her Majesty’s Consul-General at Christiania 
that the Norwegian State Railways Administration invite tenders 
for the delivery of the following :—S40 axles with wheels, ten 
axles, 24 tires, 40 wheel centres. Tenders in sealed envelopes, 
marked ‘* Hjui,” should be addressed to ‘‘ Styrelsen’s Expedition- 
-kontor, Statsbanerne, Christiania,” where they should be received 
by 2.30 p.m. on July 20th, 1898, and where drawings and condi- 
tions of delivery can be obtained. A copy of the specitication may | 
be inspected, and further particulars may be obtained, on appli- 
cation at the Commercial Department of the Foreign-oftice, | 
between the hours of 1] a.m, and 5 p.m. 


Tue works on the Great Western’s new line, the 
Bristol and South Wales Direct Railway, although hindered some- 
what by the heavy rains of the spring and early summer, are pro- | 
gressing rapidly. The line commences below Wootton Bassett 
with a heavy cutting, out of which some 300,000 cubic feet of | 
earth have been taken. Further on some progress has been made 
in tipping on the embankments. and the foundations of viaducts 
are being putin. Messrs, Pearsons are the contractors for the 
work, “a will probably occupy quite another eighteen months, 
although it is already close upon a year since operations were 
begun. The estimated time for completion was then put at two 
years. The undertaking, however, is. from the engineering point 
of view, a heavy one. 

‘T'ae Bengal-Dooars Railway, a small open metre-gauge 
line in India, will soon have its mileage—36°40—trebled by the 
contract which it has entered into with the Secretary of State | 
for the construction and working of three extensions. The present 
line, which has only been opened a few years, rans from the east 
bank of the Teesta, opposite Jalpaiguri--which is over 300 miles 
from Caleutta—to Dam-Dim. The line is now to be extended in 
three directions, the first being from Malbazaar Station on the 
existing railway to Hantupara, a distance of 46 miles ; the second 
from Dam-Dim Station to Bagrakote, a distance of 65 miles : and 
next from Deomoni Hat to Lalmonir Hat, a distance of 69 miles. 
These additions to the Bengal-Dooars system, says Judian Hnyi- 
veering, Will greatly assist in opening up a part of Bengal that has 
heen greatly neglected in the matter of railway extension. 


NEVER in the course of their history have the German | 
State Railways been in so prosperous a condition. In Government 
circles there is talk of constructing separate lines for goods and 
separate stations for merchandise, so as to relieve the railways for 
passenger traffic, in order to ensure more safety to the trains, as 
the German public has been alarmed during the past few years by 
the increase of railway accidents. It would cost milliards to put 
this idea into effect ; but, of course, to the iron industry as well as 
to that of carriage building, brilliant future prospects would be 
opened up. In the meantime orders of truly enormous quantities 
have already been given by the various railway authorities for the | 
increase of cars, The total surplus of the Prussian State Railways 
has risen from 469,468,689 marks to 503,899,060 marks—from 6°75 
to 7'15 per cent. of the average capital invested, quoted according 
to statistics, 


Tue total number of Bills deposited for the parlia- 
mentary session of 1898 relating to railways and canals amounted 
to eighty-two, of which fifty-four oo to authorise the con- | 
struction of new railways or additional railway works, The Bills | 
of existing railway and canal companies numbered sixty-four. 
The new lines proposed showed a length of 487 miles, as against | 
728 miles in session 1897, and the amount of new capital proposed | 
to be raised was £29,154,410, against £25,649,557. The Bills of 
the new railway companies numbered eighteen, compared with 
twenty-five last year ; the new lines proposed showed a length of 
218 miles, as compared with 207 miles, and the amount of capital | 
proposed to be raised is £11,330,164, as compared with £14,779,232. 
Together, the existing and new railway ——- Bills numbered 
eighty-two, as compared with ninety-one ; the length of new lines 
705 miles, as compared with 935 miles, a decrease of 230 miles : 
and the amount of capital to be raised £40,484,574, as compared 
with £40,428,789, an increase of £55,785. 


A NEW station has been opened at Felixstowe, on the 
Great Eastern Railway. The new station, which has cost about 
£33,000, has been erected much nearer to the town than the old 
one, and is situated in the locality where developments are likely 
to take place. It is of an extensive character, the scheme of 
which it forms part having been designed to meet future require- | 
ments, At present, so far as the platforms of running lines are 
concerned, the scheme has been only partly carried out, but the 
station buildings are adequate to meet any future development of 
Felixstowe, One platform has been built with two sides to it, 
the length being 650ft. and 785ft., and the width 25ft. Provision 
has been made to carry on goods traftic of considerable magnitude, | 
and a goods shed has been erected 100ft. long by 33ft. wide, with | 
2 loading dock for horses and carriages. The plans from which 
the station has been erected were prepared by Mr. John Wilson, 


; since 1880, the earliest year covered by the report. 


NOTES AND MEMORANDA. 


THe number of steam boilers in use in Italy during 1897 
was 19,318 for agricultural and industrial purposes ; in 1890 there 


| were only 14,502 in use for such purposes, 


ACCORDING to a report of the French Minister at 
Stockholm, the industry of textiles made from peat fibre has just 
been introduced into Sweden. ‘The fibres, produced from peat by 
a mechanical process, can be mixed in the proportion of 75 per 
cent, with pure wool, for the manufacture of yarn similar in 
appearance to common woollen yarn. 


PHotoGrapHy without the aid of light sounds para- 
doxical, but is practicable nevertheless. Dr. W. J. Russell, who 
communicated to the Royal Society the fact that certain metals 
and other substances will act on a photographic plate when 
exposed in darkness, has been successful in taking a large number 
of photographs without employing actinic rays. 

Ir has been found by M. H. le Chatelier that the resist- 
ance of steel is not influenced by tempering at temperatures below 
710 deg., the temperature of recalescence. The resistance after 
tempering at 850 deg. to 1000 deg. is about double that of the un- 


tempered metal. At high temperatures chromium exaggerates the | 


increase of resistance produced by tempering. Tungsten makes 
practically no difference. 


SMALL agitations, due to the running of trains on the 
South London Electric Railway—the nearest point of which is at 
a distance of 4} miles from Greenwich Observatory-—-can be 
traced from the year 1890, but do not seriously interfere with the 
magnetic registers. A recent proposal to use electricity as the 
propelling agent on a tram line in the neighbourhood of Deptford 

1} miles distant—if carried out, would have had serious effects 
on the magnetic records at Greenwich. 


THe United States Consul-General at Berlin says 
that the area of carriage pavements in that city is 6,500,405 square 
yards, Of this area a little less than 74 per cent. has stone pave- 
ments, about 25 per cent. asphalt, and a fraction over 1 per cent. 
wood pavement. The proportion of asphalt is steadily increasing. 
The soil consists of coarse, gritty sand, forming apparently an 
excellent foundation for the heavy 8in. layer of gravel and cement, 
over which the 2in. covering of asphalt is spread. 


A comMUNIcATION by M. Dubois was recently made to 
the Paris Academy of Sciences on the electrical resistance of the 


human body. It appears that the body acts as a condenser with | 
| liquid dielectric, of a capacity of about 0°165 microfarad. Under | 


the action of continuous currents the resistance of the body may 
fall from 51,500 to 3030 ohms. But at any stage of this variable 
state, if the resistance be measured by a condenser method, with 
discharge through a ballistic galvanometer, the resistan ce is found 
to be invariable, about 400 ohms. 

Irom a diplomatic and consular report just issued on 
the ‘‘ Trade and Industries of Great Britain in their Relation to 


| those of Foreign Countries,” it appears that during the period 


between 187175 and 1891—95 the annual production of iron ore 
in Great Britain and Ireland is estimated to have decreased from 
16,087,000 to 12,249,000 tons. On the other hand, Germany’s 
output of iron ore has more than doubled within the same period. 
and that of Spain increased nearly ninefold. The production of 
the United States, which for 1871—75 was estimated at a yearly 
average of 4,532,000 tons, has increased during the period between 
189] 95 to a yearly average of 14,288,000 tons. 


Ix the current number of the Comptes Rendus, 


| M. Moissan, after showing that none of the alkaline earths yield 
| a pure metal, describes two ways of preparing crystallised calcium | 


containing less than 1 per cent. of impurities. The first of the 


methods depends upon the property possessed by calcium of dis- | 


solving in liquid sodium at a dull red heat, and separating out in 


crystals on cooling. By treating the mass cautiously with absolute | 
alcoho! the sodium is removed, and the calcium is obtained in the | 
| form of brilliant white hexagonal crystals. Similar white crystals 


of calcium can be obtained by the e’ectrolysis of fused calcium 
iodide. It is noteworthy that calcium has usually been described 
by previous workers as a yellow metal, says .Vutwre, doubtless 
owing to the presence of impurities. 


THE largest output of coal in India during the vear 
1897 —1898 was secured in the Bengal Province, from whose mines 
as many as :},142,497 tons of coal were taken. This is the heaviest 
quantity of coal taken from the Bengal collieries in any one year 
y Next to 
Bengal the Nizam’s territory is the most productive, the coal mines 
in that province yielding 365,550 tons last year. In all the nine 
provinces mentioned in the report yielded 4,063,127 tons of coal 
last year, as against 1,294,221] tons in 1885. Apart from Bengal 
and the Nizam’s territory the following figures represent the out- 


put in the other provinces:—Punjab, 92,792 tons ; Central Pro- | 
vinces, 131,629 tons; Assam, 185,533 tons ; Central India, 124,778 | 


tons; Baluchistan, 8876 tons; Burma, 11,472 tons. In Madras 
and the North-Western Provinces and Oudh no coal seems to have 
been secured, although in former years a smal] output figures in 
the returns. 


Woop-pup and timber are the most important articles 
of export from Christiania and other Norwegian ports. Exports 
of timber increased during 1897 by about 24,000 cubic metres 
compared with 1896. Similar favourable results are reported from 
other timber centres, both prices and shipments exceeding those of 
the previous year. The total exportation for the whole of Norway 
amounted to about 2,095,111 cubic metres, against 1,846,098 the year 
before. Most of the timber was exported to Great Britain, some to 
Holland and Germany, and an occasional cargo by sailing vessels 
to South Africa or Australia. | Wood-pulp also shows a steady 
advance on last year, 70,090 tons being shipped from Christiania, 
compared with 64,302 in 1896. The total exportation of wood-pulp, 
wet and dry together, was 259,149 tons, and of cellulose 81,156 
tons, against 243,815 tons of the former, and 75,180 tons of the 
latter in 1896. From Christiansand the exportation of this article 
to the Continent increased 20 per cent., but decreased by 10 per 
cent. to Great Britain, the continentai prices being more 
favourable. 

Scar.et, it has always been supposed, was the worst 
colour possible for the purposes of the battlefield. It has been 
said so with such frequency, indeed, that nobody of late years has 
cared to dispute the fact. We owe it to some very practical 
experiments carried out in Germany that the question has now 
been put ona more satisfactory basis. A squad of ten men, two 
dressed in light grey, two in dark grey, two in scarlet, two in blue, 


| and two in green, were lately ordered to march across an open 


country. Their movements were closely watched. The first men 
tc disappear from sight were those in light grey, immediately 
afterwards the scarlet, then the dark grey, and finally the blue and 
the green. Here we have all well-worn theories upset. Experi- 


ments carried out on the rifle range showed that our national | 


colour possesses even distinct merits. The idea was this time to 
ascertain which colour gave the worst mark for the rifle. Twenty 
men, all good shots, were used for the purposes of the experiment. 
After they had fired a given number of rounds it was discovered that 
scarlet was far the most difficult colour to hit. For every miss at the 
other colours there were three in favour of scarlet. We will not 
assert that these experiments were conclusive evidence in favour 
of our national colour, but they certainly go a long way to justify 
its retention, says the Army and Navy Gazette. There is much to 
be said in these days of quick-firing guns in favour of a uniform 


MISCELLANEA. 


On Tuesday last at Greenwich the Thames St.cm- 
boat Company was fined for having a boiler furnace fitted on cne 
of its boats which did not consume its own smoke. Notice of 

| appeal was given. 

Tue Admiralty have decided to grant an annual subsidy 

| sufficient to cover the interest on capital cost of, and sinking fund 
for, the complete equipment of the Calliope Dock, Auckland, New 
Zealand. This dry dock is one of the largest in the world, 
capable of taking in two warships at the same time, and the 
Imperial authorities own a large area of land adjacent, for coal 

; and naval deyéts. Negotiations have been proceeding for four 
years. The equipment of the Calliope Dock means a second naval 
station for the South Pacific. 


AN accident occurred on Tuesday, on board the torpedo 
boat destroyer Desperate, tLe senior officers’ ship in the Medway 
Instructional Flotilla at Sheerness. The Desperate was running a 
cruise off Harwich, when one of the tubes of her water-tube boilers 
gave out, scalding three stokers who were on duty in the boiler- 
room. Fortunately their injuries are not of a serious character. 
The Desperate brought the men to Sheerness for hospital treatment. 
The defect in the boiler tube was plugged by her engine-room 
| staff, and the Desperate was enabled to continue her cruise. 


THE long-talked-of telephonic communication between 
the two capitals, Moscow and St. Petersburg, is likely this year to 
become an accomplished fact. The undertaking is under the 
control of the Imperial Telegraph Department, and the stations 
will be at the chief telegraph-office in either city. As the average 
speed of ordinary telegrams between Moscow and St. Petersburg, 
400 miles, is about ten or twelve hours, the telephone should prove 
a great boon to business men, who in case of urgency are now obliged 
to pay three times the ordinary tariff to get their telegrams through 
as ‘‘ special” messages, 

THERE is to be held an Exhibition of Arts and Industry 
at Grahamstown, South Africa, in the months of December and 
January, 1898—99. The British and continental agency for this 
Exhibition is in the hands of Messrs. William Savage and Sons, of 
Port Elizabeth, S.A., and of Blomfield House, London Wall, 
London, E.C. This firm has arranged with the South African and 
Transvaal Advertising Company, Limited, Effingham House, 
Arundel-street, Strand, London, W.C., as sub-agents, from whom 
all information relative to space for exhibits may be had. The 
exhibition will be international in its scope. 


Tur past year of 1897, economically considered, may be 
characterised as highly successful, says Consul-General Sir Charles 
Oppenheimer, in his report on the trade and commerce of Frankfort- 
| on-the-Main. The upward tendency which gradually set in during 
| 1895 and continued steadily during 1896, without, however, 
touching all branches, has further developed in 1897. The verdict 
of this year may be summed up in the remark, ‘‘ Every chimney 
was smoking.” Not only the high ones belonging to industrial 
establishments, but also the chimney of the citizen and the stove 
of the working man and farmer. Germany has already had a fair 
number of good years; but perhaps in no previous one has she 
experienced a development resting on such a sound basis. 





AccorpING to a consular report, German bicycle manu- 
facturers make large profits ; they pay 20 per cent. dividends and 
even more, including ample allowances for wear. Nevertheless, 
this industry demands the introduction of a customs duty of 50 
marks per bicycle. In Germany, they assert, about 800,000 cycles 
are in use ; the number is constantly increasing. At present there 
exist about 150 establishments for cycle making. The capital 
invested is estimated at 80,000,000 marks, and the number of 
workmen employed at 40,000. The import of English-made 
| machines has become quite insignificant. The price may have 
something to do with this, but German wheelmen are said to prefe 
a lighter machine than ours, although the roads are not so good. 


Ose of the most important schemes which have yet 
been undertaken by the London County Council will be the con- 
struction of the long-talked-of and much-needed street connecting 
the Strand and Holborn. At the meeting of the members of the 
Council held this week it was decided to apply to Parliament for 
powers to make a street 100ft. wide, commencing opposite 
Southampton-row, Holborn, and terminating in a crescent-shaped 
thoroughfare having openings at Wellington-street, Strand, and 
near the Law Courts. The estimated cost is £774,000. The 
widening of Southampton-row, the clearing of the Clare Market 
site, and the demolition of the block of buildings forming the south 
| side of Holywell-street, Strand, have also been approved by the 

Council, and will come as a boon to vehicular traffic, besides 
providing the long-desired removal from the map of London of 
jan excrescence. It is to be hoped that these schemes, which 
have been on and off the ‘u/s since 1892 quite a number of times 
| in somewhat modified forms, will at last become an accomplished 
|fact. The aggregate cost of the complete schem2 will be 
£1,721,000. 

TuHE results of the competitive examination of last 
April for the entry of engineer students at Keyham College have 
recently been published, and show that no less than 162 candi- 
| dates presented themselves for twenty-six vacancies. Twenty-six 
does not represent the total number of entries, as the Admiralty 
permit a few nominated candidates to enter the college provided 
they secure qualifying marks, but even so the entry is a small one, 
and this is disappointing in view of the recent enlargement of the 
college. It is evident that the Admiralty could, if they wished, 
enter many more students, for as many as sixty of the rejected 
candidates obtained qualifying marks. A very high standard of 
proficiency was shown by the selected candidates, the lowest on 
the list obtaining considerably more than half marks. The in 
creased competition for entry to Keyham College indicates that 
the naval engineering branch is recognised as a good opening for 
| lads of scientific bent, whilst the system of holding the examina- 
tions in many of the large cities of the kingdom as well as at 
the naval ports naturally increases the competition. But whilst 
the accommodation at Keyham College is so limited the Navy 
continues to expand, and we are still very deficient in junior 
engineers. It thus seems necessary that another wing should be 
built, for we understand, says the Army and Navy Gazette, that 
the college is already full. 


Peruaps the most interesting steel yacht ever built in 
| America was launched recently at the yards of the Jonson 
| Engineering and Foundry Co., New York, says the Marin¢ 
| Recier. The vessel is the American, built for Commodore 

Archibald Watts, who designed her. She is 254ft. over all, 38ft. 

beam, 21ft. depth of hold, and draws 12$ft. of water. She has 

two quadruple-expansion engines of 3200-horse power, and her 
| estimated speed is 17 knots per hour. She has a coal capacity of 
| 650 tons, sufficient for a 65-day cruise. An American Government 
expert is reported to have declared that the hull includes greater 
precautions against sinking than any battleship afloat, and that the 
success of Watts’ invention will probably lead to many changes in 
the building of ships for both war and commerce. The yacht has 
sixteen water-tight compartments on either side of the keel. 
Above these lower compartments are nine steel bulkheads, which 
reach to the upper deck, two of them separating the deck-house. 
| The stee] keelson is only 4in. narrower than those used in the St. 

Paul and St. Louis. The frames of the steel ribs are Z-shaped, 
| whereas those in the Maine, reported to have been the strongest 
| vessel of her size in the navy, were L-shaped, although of the 
same thickness. All the decks are of steel, together with the two 
deck-houses, which are 70ft. and 40ft. in length respectively. The 


engineer-in-chief of the Great Eastern Railway, and the work ' which is difficult to hit, and in this particular scarlet undoubtedly | yacht will carry two 25ft. naphtha launches with alco-vapour 
was carried out by Messrs, Kirk and Knight, of Sleaford, | 


will hold its own against a]] other colours, 


motors, one large steam launch. a 31ft. gig. lifeboat and dingby, 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
* questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of 

*,* We cannot undertake to retura drawings or manuservpts; we must, 
* therefore request correspondents to keep copies. 


REPLIES. 
J. R.—Certainly not; the resistance is the same. 
ForrEMAN.—There are dozens of appliances for stopping a cage in the 


shaft; any firm making winding machinery or pit head gear will 
supply you with what you want. 
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THE DESTRUCTION OF THE 

















SPANISH FLEET. 
THE end has come not only to Admiral Cervera’s 
operations, but to the actual existence of his ships. Like 
Francis the First at Pavia, he may say, “ All has been 
lost, all except honour.” ‘This sentence, indeed, 
perhaps, more true of the Spanish fleet than of the 
French army, of which it was spoken, for in the case 
of this fleet it includes not only the actual loss of 
the ships, but the loss of conditions on which effi- 
ciency depends, and the loss of judgment, almost 
of common sense. This is not being wise after the 
event. In our number of June 3rd we expressed our 
wonder at the failure of Spain to use her one formidable 
element, her body of swift powerful cruisers, to some 
purpose. First, we wondered at their separation. 
This rendered them almost useless for fighting in the 
West Indies. We pointed out, however, that there was 
a time when Cervera’s fleet or division was so placed 
that had he gone to the Philippines he had some days 
clear start of anything that could come from America, 
and that he had abundant strength either to drive 
away or to defeat Admiral Dewey. We pointed out 
that instead of this, he had shut himself inside a harbour, 
round which naturally gathered a sufficient force of 
American warships to crush him if he should come out. 
We suggested that difficulty in procuring coals may have 
crippled his action, but one feature stood clear through- 
out on which depended all that he could do—namely, the 
peculiar combination of speed with a considerable measure 
of strength which belonged to the Spanish cruisers. It 
was even possible that the fleet, after it was shut up, 


is, 


| might escape, for it might slip out and run the gauntlet 


of the American fleet’s fire. Writing to-day, we confess 
account for the gallant attempt 
made to break out having had absolutely no promise of 
success from the commencement. It is difficult to 
believe that the American ships could have remained 
under full steam habitually; yet it is clear that they 
were so when the Spanish fleet came out, for we read 
that “in a few seconds the American fleet was in 
motion.”” Had their fires been banked, it would have 
been more like three-quarters of an hour before full 
steam could have been got, and the Spanish ships should 
by that time have secured a considerable start. 

Let us, however, look at what happened. Inside the 
harbour of Santiago de Cuba lay Admiral Cervera with 
four armoured cruisers, the Cristobal Colon, the Oquendo, 
the Vizcaya, and the Infanta Maria Teresa. Outside lay 
Admiral Sampson with the main strength of the entire 
United States Navy, including the battleships Iowa, 
Indiana, Massachusetts, Oregon, and Texas, and the 
powerful armoured cruisers Brooklyn and New York, 
besides other vessels of less importance. Admiral 
Cervera’s dash to get out, then, meant the attempt to 
run four cruisers through the assembled battleships of 
the United States Navy. One chance, and only one he 
had. The United States ships, not being able to keep up 
full steam for successive weeks, ought to be caught with 
banked fires, and thus if he could run the gauntlet of 
their batteries he might easily obtain, as we have said, 
some miles start of them. His speed in theory exceeded 
that of the great battleships by three knots or 
more. The Brooklyn and New York, it is true, 
had one knot higher speed than the Spanish 
ships; but could they alone or with support only from 
some possible United States unarmoured cruiser, over- 
haul and defeat the four Spanish armoured cruisers? 
Only, we think, if the latter had been heavily injured in 
passing through the line of battleships. So far as we 
understand it, this was the position of matters when 
Admiral Cervera made his gallant but ill-fated dash out 
of the harbour. At the moment chosen one circumstance 
favoured the attempt. Admiral Sampson with one of 
the two swift ships, the New York, was away from the 
mouth of the harbour. Everything, then, depended on 
the state of readiness in which the terrible battleships 
were found. A bold rush, if it could be made absolutely 
without warning, might succeed. Novessel,in theory, could 
be better suited to attempt it than these unusually swift and 
powerful Spanish cruisers. At the moment that Admiral 
Cervera led the way in the Cristobal Colon, supported 
by the guns of Fort Morro, especially if he believed that 
he was taking the Americans by surprise, he may well 
have had hope of success; but such hope must have 
been almost extinguished in a few minutes. So instantly 
did the United States battleships fire and move that 





we must conclude that if, as they say, they were 


taken by surprise, they were fortunate enough to 
have steam up for some other purpose. Beating 
to quarters and getting up steam could not be 


accomplished in ‘‘a few seconds.” Surely sucha con- 
dition of readiness, as these words argue, must have 
been apparent to the Spanish in Santiago had they kept 
a tolerably sharp look out. In a few seconds, however, 
we are told the Indiana closed on the Cristobal Colon ; 
nevertheless, the latter gallantly passed her, rounding 
and delivering a broadside, only to come under the fire 
of the Iowa and Texas, and, lastly, the Oregon and 
Massachusetts, while the Indiana first, and then also 
the Brooklyn and Texas, attacked the Oquendo, 
which immediately followed the Cristobal Colon. The 
Vizcaya next emerged and followed the Cristobal Colon 
and Oquendo westward. The Iowa now steamed with 
the Oquendo, and the Indiana with the Vizcaya. Not 
a word is said as to the Infanta Maria Teresa coming 
out at all in any of the accounts, except the bare fact 
that she with the others had been forced on shore and 
burnt, as stated in General Shafter’s and Admiral Samp- 
son’s telegrams. 

The thick armour of the Spanish cruisers stood them 
in good stead, for it may be seen that it enabled them to 
do all that ought to have been necessary to escape had 
a real surprise been effected. The chances of escape, 
however, were greatly decreased now that the United 
States battleships were actually running with them. 
True, had all been in good order the Spanish ships should 
leave them behind at the rate of three miles an hour, 
but even so it was to be feared that in this process the 
American fire would cripple their speed. Probably, 
however, the Spanish speed, like everything else Spanish, 
had to be terribly discounted. We have, indeed, recently 
heard on good authority that some of the bottoms of 
their ships were in a state that bafiles description, so 
that it is probable that the American battleships were 
actually swifter than their prey, for this was what it 
had come to. We have noticed the deficiency of quick- 
fire guns in American battleships, and we think that the 
fact that the Spanish cruisers passed them with so little 
damage points the moral to this deficiency; but under 
the conditions we have before us, the destruction of the 
Spanish cruisers could only be a matter of time; the 
process might be faster or slower, but could hardly fail 
to be sure. The Cristobal Colon was the strongest and 
most modern Spanish ship, consequently, although she 
led the way into the zone of danger, she made by far the 
best struggle to escape. As the vessels steamed along 
the coast to the west, the Oquendo turned despairingly 
into a small bay five miles to the west of Santiago, and 
the Vizcaya followed her. The Indiana and Iowa closed 
in upon them and set the Vizcaya on fire, and then 
appear to have pursued the Cristobal Colon, in which 
Admiral Cervera still raced with the Brooklyn and Oregon 
—a race which ended in 3000 yards by the Cristobal 
Colon running on to the rocks, being then on fire. 

The capture of half the Spanish war-vessels is to Spain 
what Sedan and Metz were to France in the Franco- 
German War. In each case a persistent infatuated rush 
was made into a trap, which was obvious to lookers on—a 
rush which was without benefit to Metz, and equally with- 
out benefit to Santiago. Here we have not only superior 
strength, but supplies, foresight, efficiency, information, 
and good gunnery, all on the side of the American navy. 
The Americans must, we think, have had at least some 
inkling of what was likely to come, or if not, were under 
steam for some other reason, and must have shown evi- 
dences of it. Tothis the Spanish seem to have been blind. 
The Americans had coal, of which there is reason to 
question if the Spanish were not short. The American 
ships seem to have maintained actually higher speed 
than the Spanish. Their fire was sufficiently well aimed 
to tell, while the whole of the Spanish fire seems to have 
been wasted. Even the Chinese at Yalu produced much 
greater effect with their unsuitable solid steel shot than 
the Spanish guns on this occasion. This suggests a 
ghastly possibility. Did the Spanish fire blank, owing 
to the absence of projectiles ? Some shot they doubtless 
had; even the splashes prove this, but they may have 
been very few. One killed and two wounded is the re- 
ported American loss. Admiral Cervera and those under 
him have fought like gallant Spanish gentlemen, but we 
cannot say that the Spanish fleet has acted like a fleet 
of the end of the nineteenth century. 


HIGH-PRESSURE LOCOMOTIVES. 

Some time ago a Committee was appointed by the Rail- 
Railway Master Mechanics’ Association to inquire into 
the relations subsisting bétween “the pressures carried in 
locomotive boilers and the efficiency of the complete 
machine. Thereport of the Committee was laid before 
the Association at the annual meeting held this year in 
the month of June at Saratoga. The report does not 
pretend to be conclusive. Indeed, it carefully explains 
that the inquiry is as yet by no means complete. Cer- 
tain portions of the document are perhaps unpleasantly 
didactic, much that is known to every engineer being: 
laid down in the fashion of axioms, which serve, we 
fancy, no good purpose whatever. But the main body of 
the report is very straightforward, and its authors have 
evidently no bias one way or the other. The investigation 
turned principally on the advisability, or the reverse, of 
raising the pressure in locomotives from about 160 1b. per 
square inch to :200]b. or 2501b., and all the points for 
and against the change are discussed very temperately. 
The experimental part of the inquiry was carried out 
with two locomotives at Purdue University, which have 
already been described in these columns. 

The view taken by the Committee is that it is im- 
possiblé to make a change’ ifthe locomotive of almost 
any kind. which will not render other changes necessary, 
and that this circumstance greatly complicates the 
problem presented for solution. The utility of an 


augmentation of pressure may depend altogether on 
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structural alterations concomitant to the rise in pressure. 
The points in favour of the increase are thus stated :— 
(1) Smaller cylinders and consequently lighter recipro- 
cating parts. (2) Reduced width of engine outside of 
cylinders. (3) Reduced first cost of engine. (4) Re- 
duced transportation charge because of reduced weight. 
(5) A possible gain in the efficiency of the engine, 
whereby a given power is developed on less steam and 
on less fuel than could have been done with a lower 
pressure. Against the higher pressures we have :— 
(1) Inereased weight of boiler. (2) Increased first cost 
of boiler. (3) Inereased transportation charge, due to 
increased weight of boiler. (4) Probable increase in 
small heat losses, as from radiation and from leakage 
past valves and glands. It will be gathered that very 
little importance appears to be attached to economy 
of fuel. In the United States that has always been 
a secondary consideration, whereas in this country 
great if not undue weight has invariably been attached 
to a reduction in the consumption of coal per train mile. 
The Committee seem to think that the saving to be 
effected by the rise of pressure only is far too small to 
be worth much; but they favour anything which will 
enable them to add to the hauling power of the loco- 
motive. It well known that in Great Britain the 
dimensions of a locomotive are limited not only by the 
gauge of the rails, but by the sectional area of tunnels, 
and the distance between the platforms and the rails. In 
the United States there has been much greater latitude, 
and locomotives are in regular use which could not be 
worked on English lines for lack of room. But even in 
the United States the limit seems to have been nearly 
reached, and we find the Committee writing :—** As the 
steam pressure is increased, the size of the cylinders may 
be reduced. On many roads, the width of engines over 
evlinders is already very close to the clearance width along 
the right of way. On such roads a demand for engines of 
greater power cannot be met by increasing the diameter 
of cylinders; hence, resort must be had either to a longer 
stroke of piston, or to higher steam pressure.” The prin- 
cipal object, we had almost written the only object, of 
change in the construction of the American locomotive is 
to secure an increase in its efficiency, and thus economy of | 
fuel is not so much regarded as a desirable thing in itself as | 
2 means of getting more work out of an engine of given 
proportions. In effect, the American locomotive super- 
intendent says :—** I do not care about high evaporative 
efficiency as enabling me to burn less coal per train mile, 
but T value it very much because it means more steam 
from the boiler and more power from the engine.” On 
this point the report speaks with no uncertain voice :— 
** Under normal conditions, a locomotive is worked so near 
its maximum power that the limit of power is determined 
by the amount of coal it can burn. If improvement can 
be had in the process of combustion, or in the more com- 
plete absorption of heat, or by a reduction in the amount 
of fuel lost as sparks, the efficiency of the boiler will be 
increased, and at the limit of power this improvement in 
performance can be converted into an increase of power. 
Again, if the evlinders can be made to better utilise the 
heat supplied them, they may with a given amount of 
steam be made to yield greater power. Anything which 
will operate to improve the efficiency of a locomotive may 
be employed as a means for increasing its power. If, 
therefore, increased pressure increases efficiency, it is 
clear that every interest will be served by its adoption.” 
This line of argument may not fully commend itself to 
British locomotive superintendents in general ; but some 
of them will, no doubt, endorse the views of the 
Committee. 

An interesting question remains for consideration. To 
what is the increased efticiency of high-pressure as com- 
pared with low-pressure steam due? To this question the 
Comunittee are at one with us in returning a dubious 
answer. In the first place it is not too clear that there 
is any increase in efficiency, apart from the bare fact that 
the greater the boiler pressure the heavier is the train 
which a locomotive can at all events start. It is by no 
means certain that there is a reduction effected in the 
consumption of steam per horse-power. Of the two 
engines tested at Purdue University the best performance 
of Schenectady No. 2—designed to work at 2501b.—was 
much worse than that of Schenectady No. 1, designed 
to work at 1401b. only. The reason assigned is that, as 
the cylinders of No.2 had to be bushed to 16in. diameter, 
the ports are too long and the clearance too great. But 
this very fact emphasises the conclusion that much of 
the benefit apparently derived from augmented pressure 
is really due to the better construction of the engine 
itself. The workmanship must be better for high than | 
low pressures; and very moderate defects in piston rings 
or valve faces will, we need scarcely stop to point out, | 
neutralise all the saving that might be secured from | 
better methods of working the steam, as, for example, | 
by augmenting the range of expansion. The Committee 
are fully alive to the facts, for they write :—‘‘ There can 
be no question but that the gradual increase of pressure 
which has been developing itself for many years past has 
been accompanied by increased engine efficiency. It is, 
however, probably true that much of the improvement 
which has been observed is the result of betterments in 
mechanism, as well as of advance in the direction of 
pressure. Pressure constitutes but a single factor affect- 
ing the performance of an engine. Equally important 
with pressure are questions of valve proportions and of 
valve setting, of cylinder clearance, and of degree of 
expansion. Moreover, the significance of all of these 
factors is increased as the pressure is invreased.”’ In 
this country there is reason to believe that the express 
locomotives working our main-line traffic are about as 
vood as they can be, and not only is this true of them 
while they are new, they are kept in perfect order in a 
way almost without a parallel in any other country in | 
the world; and it is, perhaps, becaaise they are so good | 
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that no benefit has been derived hitherto from increasing 
steam pressures above the point necessary to get all 
the power required out of the engine. In a word, the ! 


| to over 210,000 tons gross, which is by far the best half-year’s 


American locomotive carrying 180 lb. or 200 Ib. is a 


through advances in material and prospective advances in 


better made machine than one carrying 140 lb. or 160 Ib., | Wages—there has been a falling off in new contracts. Ouly 


pressure, must be attributed the increase in efficiency 
such as it is. 

But there remains to be considered an aspect of the | 
question which cannot be lightly dismissed. We refer | 
to wear and tear and repairs. How will the augmented | 
pressure affect fire boxes, for example? Up to the pre- 
sent no engines have been regularly working at 200 lb. 
for a period sufficiently extended to enable an opinion | 
derived from actual experience to be expressed. Yet it | 
is easy to see that the higher pressure will at once find out | 
or create defects which might be passed over with the 
lower pressures. A fire-box might be quite safe with a | 
broken stay here and there so long as the pressure did | 
not exceed 140 1b., which would not be at all safe if the | 
pressure was 200]lb. Tubes, again, a little worn might | 
collapse with the higher pressure, while they would still | 
last for months with the lower pressure. A very few 
figures will suffice to make this line of argument more 
convincing. Let us suppose that a fire-box crown sheet 
is 7ft. long by 4ft. wide. Its area will be 28 square feet, 
or 4032 square inches; with 200 ]b. pressure the total 
load on the crown sheet is 360 tons; with 140 1b. pressure 
the load is 252 tons. The 108 tons difference must be 
provided for, and will not be without its effect on the 
foundation ring, and every other portion of the fire-box. 

In the end, we always arrive at the same goal. The 
same crucial question always turns up with the practical 
man—Will it pay? It is but a vain jangle of words to 
say, the higher the pressure the less the coal burned. To 
save a couple of pounds of coal per train mile may, after 
all, be false economy ; and not the least suggestive part 
of the report with which we have dealt is that which 
points out that if we are going to spend more money on 
boilers, it is far from certain that a better return will be 
got by making them stronger to carry heavier pressures, 


and to this cireumstance, rather than to the rise in | 8°™me 17,000 tons were booked during June. 
' ference held in Glasgow on 28th ult., between representa- 


| tives of the Boilermakers’ and Iron Shipbuilders’ Society 





instead of larger so as to have more heating surface. 
soe . 
ELECTRIC LIGHTING COMPETITION IN LONDON. 

A SOMEWHAT singular, and perhaps not unnatural, act of 
retaliation on the part of electric lighting companies is pro- 
posed as a result of the adoption by the House of Commons 
on second reading of the Bill to confirm the Electric Lighting 
Provisional Orders granted by the Board of Trade to the | 
Vestries of Marylebone and Bermondsey. It will be remem- 
bered that the contention of the opponents of the Bill was 
that the Electric Lighting Acts never contemplated that a 
local authority would be allowed to establish a rate-aided 
competition with companies in which capital had been 
invested under parliamentary sanction without paying 
compensation or buying out the existing plant. Section L., | 
however, of the Electric Lighting Act, 1888, provides that | 
there shall be no monopoly, and that another Provisional | 
Order may be given to a local authority or a company in the 
same area of supply. It was on this basis that the House of 
Commons, by a majority of eighty-four votes, passed the 
second reading of the confirmatory Bill in question, the ulti- 
mate fate of which has, however, yet to be decided in Com- 
mittee, to which it has been referred. The efforts of the private 
companies have, however, been in no way daunted, since 
they also intend, if possible, to bring about contemporary 
competition with the local authorities by availing themselves 
of the same section of the Act that has so far secured the 
success of the vestries. With this object in view—and only 
at the last moment required by the Acts—the County of 
London and Brush Provincial Electric Lighting Company 
and the Marylebone Electric Supply Company have served 
notices on the Vestry of Marylebone intimating their inten- 
tion to apply to the Board of Trade for Provisional Orders 
for that district. But this is not all, since the Metropolitan 
Electric Supply Company proposes to invade Islington, and 
has given a similar notice to the vestry of that extensive 
district. Mr. W. F. Dewey, the vestry clerk, states that the 
company desires to obtain its revenge in Islington for its 
defeat in Marylebone, but that the opposition of the vestry 
will be sufficient to cause the application to be refused. 
However that may be, the precedent recently established by 
the House of Commons, and the service of the three notices 
already referred to, seem likely to have an important bearing 
upon the future relations between local authorities and 
companies in regard to competition in electric lighting in 
the same areas of supply. At the moment of going to press 
we learn that the Electric Supply Company has served 
notices similar to the above on the vestries of St. Pancras 
and Shoreditch, whilst the County of London and Brush 
Electric Lighting Company, taking advantage of the recom- 
mendations contained in the report of the Joint Parliamen- 
tary Committee on the supply of electrical energy, proposes 
to obtain powers to lay trunk mains through the district of 
Shoreditch, 

SIX MONTHS’ CLYDE SHIPBUILDING. 


Durinc the half-year now closed Clyde shipbuilders 
have launched, or shipped in pieces, new tonnage amounting 





work ever accomplished in the history of the industry. The 
output during June alone reached 50,000 tons, which is 
higher than any of the previous months’ outputs. The 
longer days account, no doubt, for the gain, as compared with 
previous months this year, but they do not account for the 
gain over other midsummer months in other years, or for the 
establishment of the record for the half-year just referred to. 
Other less obvious matters have helped totheresult. The work- 
men in all branches—even those notorious time losers, ‘‘ the 
black squad ’—have been working very harmoniously ; there 
have been very few idle since the close of the engineering 
dispute who wished to work at all, and the employers, both in 
the shipbuilding and the engineering branches, have done all 
in their power to clear off arrears due to thestrike. Another 
factor is the proximity of the summer holidays, in view of 
which extra celerity is customary, both to swell the wage 
earnings and to round off individual jobs. Big as the June 
output, and the output for the six months, undoubtedly are, 
they would have been greater but for the difficulties which 
have been experienced of late in getting delivery of material, 
especially in the engine shops, castings, forgings, &c. In 
the shipyards also the average experience has been such, 
that what should have been a weekly delivery of plates 
and angles has only been about once a month. There is still 
a great amount of work on hand, but prices having stiffened 





At a con- 


and the Clyde Employers’ Association, the questions of an 
advance of wages and of wilful loss of time by the work- 
men were discussed and ultimately arranged. The employers 
granted advances of 5 per cent. on piece rates in shipyards 
and boiler shops, and 2s. per week on time wages, the in. 
creases to be given in two instalments, the second taking 
effect on August 26th. As regards the matter of lost time, 
an agreement has been entered into between the society and 
the employers to assist each other in securing an improve. 
ment, and all cases are to be dealt with where it is found 
that the loss of time is through the man’s own fault. Other 
branches have been granted advances, and the prospects of 
peace and steady work in the industries have seldom been 


| brighter than they are at present. 


LITERATURE. 


Electro-Dynamics the Direct-current Motor. By C. A. Carvs- 
Wixson, M.A. (Cantab.).. London: Longmans, Green, and 
Co. 1898. 

THE author is Professor of Electrical Engineering at the 

McGill University, Montreal, and he points out that the 

electrical engineer is now confronted with a variety of 

new problems, for the solution of which he must look to 
the full development of the science of electro-dynamics, 
which will in the near future assume the same relation 
to the electric motor that the science of thermo-dynamics 
already bears to the steam engine. The aim of the book 
is to apply the science of electro-dynamics to the direct- 
current motor. We are glad to find that the author 
takes for granted a certain acquaintance with the use 
and design of motors, and does not fill half the book 
with a repetition of elementary principles, as is the 
custom of so many authors. He deals first with the 
induction factor, and with the calculations necessary to 
find the torque produced by a given motor, supplied with 

a known current at a known potential. The conditions 

of uniform motion and the equations for the induction 

factor are then discussed. 

The author gives numerical examples, which he very 
clearly explains, and these examples are such as would 
really occur in practice and differ considerably from the 
purely theoretical problems so often met with in books 
upon similar subjects. The theory of the shunt-wound 
motor is then given, and the radical differences between 
this type and the series-wound type are well explained. 
As an illustration, a diagram is given of the torque and 
speed curves of the G. E. 800 railway motor, made 
by the General Electric Company, and designed to 
exert a horizontal force of 800 1b. on 33in. wheels when 
running at 9°4 miles per hour. The very important fact is 
brought out that if the induction curve of a series-wound 
motor passes through the origin it cannot be made to 
generate a current by increasing the speed, and such 
motors could not be used either as brakes or as generators 
while descending gradients. The remainder of the work 
deals more particularly with the laws which require to 
be observed in the design of motors for railway purposes. 

tesults obtained by Mr. H. S. Hering on two 26-horse 
power railway motors are given in the form of curves. 

The author considers the use of series-connected motors 

for railway work objectionable unless the driving wheels 

can be fitted with coupling rods. The reader will not 
find illustrations of any motors whatever, nor are the 
working dimensions given of any particular forms of 
motors. The author deals with the general question of 
design, and suggests certain requirements of speed, 
torque, acceleration, &c., and then points out how these 
requirements may be met. ‘The work appeals to a com- 
paratively limited number of readers, and will be 
found more suitable to the student and to the designer of 
motors to fulfil special traction requirements than to the 
man who buys a motor as he would buy any othcr 
machine, solely on the ground of output for a given 

price; the latter will scarcely be assisted in his choice of a 

particular design. In our opinion, the tendency of the 

age is to leave the design of motors in the hands of a 

very limited number of persons ; the consulting engineer 

does not, as a rule, dream of getting out a special design 
for any particular purpose, but is content to specify some 
standard type. If, however, the main lines of railways 
are to be worked by electricity, then there will be as much 
scope for special designs as there is now in the case of 
locomotives ; and doubtless the future electric locomotive 
superintendents will incorporate their own ideas in the 

machines used upon their own lines. The work is a 

careful discussion of the scientific theory of the direct- 

current motor, but its value will be appreciated most by 
persons actually engaged. 


Herman Poor. 


The Calorific Power of Fuels. By 
London: Chapman 


New York: John Wiley and Sons. 

and Hall, Limited. 1898. 
Scuevurer-KestNer’s ‘ Pouvoir Calorifique des Com- 
bustibles”’ has served as a basis for the present book. 
Mr. Poole’s work has, however, not been restricted to a 
translation of Scheurer-Kestner, but includes a good 
deal of original matter, and is especially rich in tables of 
calorimetric data collected chiefly from American sources. 
The book is an example of that class of useful work, 
viz., compilation and tabulation, in which many 
American chemists and technologists appear to take 
great delight. Such work is highly necessary, but not 
precisely inspiring ; we honour the hardy souls to whom 
it seems to present no terrors, and even to offer some 
mystic attraction, and we avail ourselves of the fruit of 
their labour ungrudgingly. 

The nature of the bock having been thus described 
and ascertained, we may proceed to its critical examin- 
ation. 

In the introductory chapter some attempt is made to 
define a calorie, but the author does not specifically 








has been known for thousands of years in Asia, on the | the ; : L : 
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state, as he should, that in modern calorimetry the 
calorie is commonly tuken to be the quantity of heat 
necessary to raise 1 kilo. of water 1 deg. Cent., at a 
temperature between 15 deg. Cent. and 20 deg. Cent. a 
this replaces for convenience the classic unit in which 
water at O deg. Cent. is raised to 1 deg. Cent. The 
cause of change is, of course, the smaller alteration of 
the specific heat of water at and about 15 deg. Cent., 
than close to its solidifying point. 

The section on thermometry is scanty, taking no 
account of methods more modern than that provided by 
the mercury thermometer. Chapters IV., V., and VI., | 
on various forms of calorimeter, are interesting reading, 
and contain clear and good descriptions of some of the | 
latest and best forms of this instrument. Much of the 
matter has necessarily been translated from the French, 
for it is to French chemists that we are chietly indebted 
for improvements in apparatus of this class. The 
translator’s efforts have often succeeded in transplanting 
a French idiom into the midst of that modernised and 
improved form of the English language which is in vogue 
among certain classes of writers in the United States, 
and is generally employed throughout the book. The 
etiect of refinement and solitude thus produced is piquant, 
and rewards the appreciative reader. 

In Chapter VII. the principal solid fuels are reviewed, 
their composition and leading characteristics are described, 
and their suitability for various purposes is discussed. All 
the information given is compressed into a dozen pages ; | 
it is, however, fairly complete, and is probably sutticient | 
for the needs of most users of the book. Liquid fuels are 
brietly dealt with, and gaseous fuels are treated of some- 
what :nore at length. On page 97 occurs a cross-heading, 
“Gas of Gasogenes.”” Being of simple mind, we expected 
to read something about carbonic acid and aérated drinks, 
but discovered that gas from various types of producers 
was the topic to be discussed. The description of the 
general principles governing the generation of producer 
yas is on a par with the nomenclature. The section on 
“ Natural Gas"’ opens with a short paragraph, which for 
dry cynical humour would be bad to beat. ‘‘ Natural gas 





Caspian Sea, where it has long been a feature in religious 
services, but it is only recently that it has become of any 
use to man..... Any comment of ours would seem 
clumsy in comparison with this neat satiric stroke, and 
we abstain. 

Asection is allotted to the determination of the heating 
effect of coal burnt under a boiler, and the various obser- 
vations necessary to be made in a boiler trial are set forth. 
The information is somewhat scanty in places, notably 
as regards the question of the determination of the quan- 
tity of suspended water in steam. A good deal of space 
is given to the subject of the examination of flue gases, and | 
various automatic apparatus, such as the dasymeter, for 
determining the percentage of (O., and thus giving 
data for the control of the firing of the boiler, are duly | 
described. The section on pyrometry—a necessary | 
addendum to any scheme of boiler testing—is poor and | 
antiquated. Sound sense marks the comments on that | 
perennially rampant superstition that black smoke means | 
bad economy in boiler firing. Generally, precisely the | 
reverse is true. The admitted mischief of losing com- | 
bustible gases and suspended carbonaceous matter (soot) | 
is, as a rule, outweighed altogether by the saving effected | 
by restricting the surplus air to reasonable limits. It is | 
on grounds of its interference with health and cleanliness | 
that smoke must be condemned, not because of its | 
supposed wastefulness. A subject of vast practical im- 
portance is touched on in the last paragraph on page 176, 
where the author speaks of the different evaporative 
effects obtained from fuels differing only in degree of sub- 
division—large coal usually giving better results than 
small coal of the same calorific value ; no attempt, how- 
ever, is made to elaborate the theme, and a good oppor- 
tunity is thus lost. 

The book is completed by a long appendix; in this is 
quoted the report of a Committee of the American 
Society of Mechanical Engineers on a standard method | 
of conducting boiler trials; it also contains voluminous 
tables of the calorific values, analyses and other useful 
data of many various fuels, and is an acceptable addition 
to the main portion of the work. It is for this, and 
similar collection and compilation which characterise 
earlier chapters devoted to the discussion of instruments 
and methods, that the book will be valued, rather than 
for any special lucidity of exposition or happy inculcation 
of sound principles concerning a subject much in need of 
both to enlighten the average technical reader. 
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THE JULY TRAIN SERVICES. 
By CHARLES Rovus-MARTEN, 

In reviewing the summer train services for the current 
season, as just announced by the various railway com- 
panies, | wish to make it quite clear that I do not deal 
with the purely commercial side of the matter. I treat 
the subject entirely from the engineering view-point, in 
relation to the progress or retrogression revealed by the 
new timing. Also I do not pretend to undertake a 
minute or exhaustive analysis of all the train services. 
That would be a task alike tedious and unprofitable. I 


| simply pass in review the more prominent features of 
ply } p 


the July alterations. 
That these have again come as a disappointment to all 


who desire to see progress in railway matters—particu- | 


larly in regard to the matter of speed, which is the 


special merit and characteristic of railway travel as com- | 
pared with other modes of transit—must, I fear, be at | 


once admitted. There is no revival of the swift Anglo- 
Scottish services, which ran so safely and conveniently in 
1896. Nor, with few exceptions, do the services between 
London and all other parts of the kingdom show any 
acceleration. In several cases, indeed, there has been 
retardation since last year, while the facts should be 
borne in mind that Aberdeen is 55 min. more distant 
from London than it was two years ago; that London is 
15 min. farther from Exeter by the absurdly nicknamed 
“Flying Dutchman” express than it was thirty years 
ago; and that it takes as long to get from London to 
Brighton as it did forty years ago, while the travelling 


| times between London and Dover and London and South- 


aimpton are slower than they were some years back. 
There may be good reasons for these decelerations or 
absence of progress. I do not discuss that point. I 
merely record the indisputable facts. 

Taking the various railways in the order of ‘“ Brad- 
shaw '’—which remarkable publication comes out this 
month with 1050 pages, all told—the Great Western is 
first to appear. Here we find a new and notable feature, 
perhaps the most interesting of the year. For the first 
time the Great Western has a train running from London 


the 9.30 a.m., which reaches Birmingham, 129} miles, 
in 2h. 27 min., giving an average speed of 51°4 miles 
an hour. This is practically the same speed at which 


| the train ran last year when it stopped at Leamington, 


allowing 3 min. for loss of time in stopping and starting. 
So there is no acceleration, but the length of run is a 
great improvement, and it may be hoped that at a later 
date we may see the time brought down to 2 h. 15 min. 


On the main line westward the 10.30a.m. I almouth | 
and Newquay express again makes the long run of 194} 


miles to Exeter without stop, but the time remains 


}as last year, 3h. 43min. A new departure is made, 


however, with the corresponding up train, which is now 
timed to make the run in the reverse direction without 
stopping at Bristol. The same time is allowed as when 


there was a delay of five minutes at Bristol, so there is a | 
retardation as to actual speed. The time for the 194) 


miles is 3h. 53min., or ten minutes longer than on the 


down journey. Both the 11.35a.m. (now 11.30) and the | 


6.15 p.m. (now 6.10) down trains have five minutes more 
time allowed than last summer to Torquay, Ilfracombe, 
and South Wales respectively. 

Among the chief new trains are a very good boat 
express, which starts at 4.30 p.m., running to Cardiff in 
34 hours, and Milford Haven in 6} hours, connecting 
there with the Cork steamers, and an excellent Sunday 
mid-day express from London to Bristol in 2} hours. 
The corresponding up train runs without stop from 


Chippenham to Westbourne Park, 924 miles, in 1 hour | 
In estimating the engineering merits of these | 


54 min. 
performances due allowance must in fairness be made 
for the delays caused by the important alterations in the 
permanent way and stations which have so long been in 
progress on the Great Western, and are still unfinished. 


The London and South-Western, London, Chatham, | 


and Dover, South-Eastern, and Great Eastern lines 
virtually reproduce their time-tables of last year. So 
does the London, Brighton, and South Coast, with only 
one exception calling for notice from my view-point, a 
new express which runs without stop from Victoria to 
Fratton, the longest non-stopping run on that line, viz., 
86 miles. The time, however, is miserably poor— 
2h. 8 min.— representing only 40°6 miles an hour. All 
these railways provide very frequent and convenient sea- 
side services, and in many cases at a fairly rapid speed, 
although in the latter respect there is room for improve- 
ment. The smartest seaside train out of London is the 
Great Eastern Cromer express, with its run of 130 miles 
without a stop, at 49 miles an hour. This is timed 
exactly as it was last year, but the Great Eastern has 
expedited by one minute its fastest train, that from 
Norwich, at 8.45 a.m., to Ipswich, the run of 45} miles 
from Trowse being timed to be done in 50 min., or at the 
rate of 54°3 miles an hour. There is also a non-stopping 
run from Yarmouth to London, 1214 miles, but it takes 
170 minutes. 

On the Great Northern line the principal novelty is 
the despatch of the Scarborough special express from 
King’s Cross at 11.30 a.m., instead of 10.25, and its 
acceleration by 10 min. The very smart 1.10 p.m. special 
express to Cromer in 3% h. is revived. 

Although the 7.45 East Coast express to Edinburgh 


and the Highlands is timed to the Scottish capital in | 
73 h. as last year, its intermediate booking is altered in | 


several interesting respects. It begins by running to 
Peterborough, 76} miles, in 85 min., the quickest timing 
from London to that cathedral city since the withdrawal 
of the 83 min. train which ran in 1896. It follows up 
this run of 53°8 miles an hour, with a second at 53°3, 
viz., Peterborough to York, 112 miles, in 126 min., 
passing Grantham at full speed. At York the North- 
Eastern takes up the running and goes to Neweastle, 


804 miles, in 95 min.—no very remarkable speed ; but next 


makes the run from Neweastle to Berwick, 67 miles, in 


| ; 3 
175 min., or at 53°6 miles an hour, the best start-to-stop 


| booking ever yet seen between these two stations. 
| Finally, the North British takes on the train from 
Berwick to Edinburgh in 63 min., or at 54°8 miles an 
hour. This is also the fastest timing between those 
| points that has ever appeared in the public time-tables. 

Turning to the West Coast Scottish service, a few 
| changes present themselves. Perhaps the most important 

is the conversion of the 10 a.m. day express into a 
corridor luncheon train, with the result of eliminating 
| the stop and 20 min. delay at Preston. This is a very 
| wise step, bringing the service up to date, like that of 
| the Midland, by avoiding the annoyance of having to 
| leave one’s train and risk one’s place in order to obtain 
| any refreshment en route. 

But, unfortunately, this reform has been made tlie 
means of seriously slackening the speed of the train, 
which reaches Edinburgh and Glasgow, as before, in 8} 
and 8? hours respectively, notwithstanding the abolition 
of a stop and 20 min. dead halt. That is to say, the 
travelling time is increased by 20 min. This is a sad 
backsliding. As much as 2h. 59 min. is allowed for the 
1411 miles from Crewe to Carlisle, thus bringing down 
the speed from 51 miles an hour to 47. Of the 20 
min. added to the travelling time 13 min. are allotted to 
the Crewe-Carlisle run, and the other 7 min. to the 
Caledonian, between Carlisle and Edinburgh-Glasgow ; 
the 4.30 p.m. from Carlisle, with its two hours’ run thence 
to Edinburgh—1003 miles—which has been admired for 
ten years past, having now disappeared. In fact, the 
entire run of the 10 a.m. beyond Crewe, after remaining 
unchanged for a whole decade, has now been completely 
metamorphosed in the direction of slowness. The corre- 
sponding up train fares similarly, but the famous runs of 
105 min. northward, and 102 min. southward, between 
| Preston and Carlisle, are retained being allotted to other 
| trains. 
| Severalother well-known trains undergo metamorphosis 
| in a different and more satisfactory direction. The Irish 

boat train, which left at 9.30 a.m., leaves an hour and a- 
|half later, viz., at 11 a.m, and makes up the whole 
90 min., reaching Dublin at 9.30 p.m. as before. This 
| indeed is something like a real and substantial accelera- 
tion. It calls at Bletchley and Stafford, and runs thence 
| to Holyhead, without stopping at Crewe or Chester, doing 
| the 86} miles from Bletchley to Stafford in 102 min.- 
| 
| 
| 





50°7 miles an hour—and the 130} miles, Stafford to 
Holyhead in 162 min.—48°2 miles an hour. The old 
| 9.80 a.m. train still runs, but as a North Wales express. 
' The other metamorphosed train is the old 10.10 to Man- 
| chester and Liverpool, which now starts at 10.15, ceases 
calling at Rugby and Crewe, but calls instead at Stafford, 
| running thither from Willesden—128 miles—without stop 
}in 2 h. 32 min.—50°5 miles an hour—and then from 
Stafford to Liverpool, arriving in 4} h. from Euston. 
The 2.10 express to Liverpool and Manchester now 
starts 5 min. later and makes up the time. A new 2.50 
| express leaves for Birmingham and Windermere. The 
4.10 *“‘diner’’ to Liverpool starts 5 min. later, and 
|loses 5 min. in timing as well. A relief train to the 
| Highlands, leaving Euston 7.45 p.m., makes a fast run 
| of two hours from Wigan to Carlisle (105} miles), and 
|then, on the Caledonian line, starting from Carlisle at 
| 1.50 a.m., it has a faint reminiscence of the marvellous 
| 1.54 train of 1896, being timed to pass Beattock Summit 
(50 miles) in 57 min., Carstairs (734 miles) in 79 min., and 
Law (84 miles) in 89 min., averaging 56°6 miles an hour 
to that point, including the ascent of the Beattock bank. 
But then it eases off, taking as much as 49 min. to do the 
remaining 333 miles to Stirling. It revives brilliantly 
thence to Perth, covering the 33 miles, with the Dunblane 
bank included, in 35 min., or at 56°5 miles an hour, and 
reaching Perth at 4.45, or in exactly 9 hours from Euston. 
As the distance is 450 miles, this represents a journey- 
rate of just 50 miles an hour, including all stoppages. 

This is the best thing done for so long a distance. The 
East Coast time from London to Perth is 5 min. less, 
but the distance is 9 miles shorter. Apparently the 
fastest long-distance run is that by the East Coast from 
King’s Cross to Edinburgh, viz., 7} hours for the 393 miles, 
done thrice, and averaging 50°7 miles an hour, including 
all stoppages ; the West Coast, from Euston to Glasgow 
—Eglinton Station—in 7 h. 55 min., or at 50°6 miles an 
hour. This, however, is done only once. 

That much-abused and erstwhile unpunctual train, the 
up Perth express due at Euston 7.10 p.m., has been 
extensively re-timed, as much as 15 min. additional 
being allowed on the Caledonian from Perth to Carlisle. 
The 20 min. formerly allowed there for lunch is cut down 
| to 15 min., and then the North-Western makes up the 
|other 10 min. to London, the obstructive stops at 

Nuneaton and Bletchley being cut out, thus gaining a 
| clear run from Crewe to Willesden in 2 h. 57 min.— 
| 152} miles. This should be a great improvement, 
although the extensive slowing on the Caledonian is not 
easily explicable. At any rate, the altered timing is 
creditable to the North-Western. The 9.45 a.m. up from 
Liverpool has the Rugby stop taken out, and so makes 
the total journey to Euston in 44h. It is a remark- 
able feature of this season’s timing that so many trains 
pass, without stopping, such important stations as 
Rugby, Crewe, Preston, and Chester, involving a greatly- 
increased number of long non-stopping runs. 

There are few other novelties of special interest, but 
| the North-Eastern deserves credit for its 50 min. run each 
way between York and Scarborough (42 miles) = 50-4 
miles an hour. I have already dealt with the other salient 
points of Noith-Mastern timing, as also of North British 
and Caledonian in connection with the long-distance 
through services. It should, however, be mentioned 
that the North British provides a new and very good 
service from the principal cities and towns on its system 
to Craigendoran, whence fast steamers run to Rothsay, 
the Kyles of Bute, and other favourite maritime resorts. 
One of these trains makes the run from Edinburgh to 
Dumbarton without stopping at Glasgow, 58} miles in 
78 min. : and the afternoon boat-trains run from Glasgow 
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to Craigendoran Pie1, 24 miles, in 28 min., or at 51°4 miles 
an hour. Also the 5.50 a.m. North British express from 
Glasgow to Dundee and Aberdeen has been accelerated 
50 min., starting at 6.30, and reaching Aberdeen as 
before. This train runs from Glasgow to Dundee, 
87 miles, in 2 h. 7 min., with three stops. 

So far as I can ascertain, the fastest main-line runs 
provided this month by the various lines are as follow, 
only those at 54 miles an hour or more from start to stop 
being included :— 





Miles. Min. 3 
Caledonian 324 33 : 
33° 35 
s 324 35 > 
oa ; 897 97 “6 
Great Northern 733 80 az 
: Die 29 “4 
North British . 84% 63 8 
Great Northern ... ... ... 823 91 x3 
London and South-Western 14} 16 “4 
Great Eastern .. ... ... 45 50 3 
North-Eastern 44 49 Z| 
Great Northern 1054 117 54-1 
so, 8 54°1 


It may be remarked that we have not one single run 
timed as fast as 54 miles an hour for the first stage 
out of London, whereas the Northern Railway of France 
alone has no fewer than three timed at over 54 miles 
an hour for the first stage out of Paris, the respective 
speeds being 57°7, 56:4, and 54°5. This is not a pleasant 
contrast for us. 








DR. CORNELIUS HERZ. 


THE death is announced of Dr. Cornelius Herz, which took 
place at Bournemouth on the 6th inst., and whose name must 
not be confounded with that of Dr. Heinrich Hertz, as it has 
been more than once, because both have been prominently 
before the world as electricians. Dr. Herz was born at Be- 
sancon in 1845, and graduated in medicine in Germany. 
After the Franco-German war he went to the United 
States, became naturalised, and married an American 
girl. His position in the world of science was due to the 
very prominent part which he took in working the Marcel- 
Despretz patents for transmitting power by electricity, and 
after many difficulties he succeeded in getting the powerful 
aid of the Rothschilds, and finally made a good deal of money. 
He laboured with unsurpassed energy to improve and develope 
the telephone, and it has been claimed for him that he was 
the first to make long-distance transmission a commercial 
possibility. In 1880 he received the Grand Cross of the 
Legion of Honour, and ranked among the most prominent 
men in France. Of his connection with the Panama scandal 
we prefer not to speak. He was beyond question a very able 
man, but he loved science not for its own sake, but asa 
means of making money. His energy was indomitable, and 
the fatigues and privations through which he passed in the 
earlier part of his life, and the tremendous anxieties of its 
close, no doubt killed him at a comparatively early age. 
He died of angina pectoris after many months of severe 
suffering. 











THE COAL STRIKE. 


In response to the appeal of ‘‘ Mabon” and others to the 
President of the Board of Trade, for the appointment ofa 
Conciliator, Mr. Ritchie has named Sir Edward Fry, formerly 





a High Court Judge, who is now presumably engaged in the | 


investigation of the leading points of the dispute. Sir 
Edward Fry has written ‘‘Mabon” and the owners’ secre- 
tary announcing his appointment. The owners’ secretary 
has convened a meeting of the Emergency Committee for 
Saturday, to decide on the course to be followed, and 
meanwhile, he has issued a manifesto blaming the men for 
the stoppage. They are willing to discuss matters, but the 
leaders of the men are not to be trusted. No settlement is 
possible until fully authorised representatives are appointed. 
The distress is regretted, but would be greater if the coal- 
owners were forced into concessions which would result in 
closing many large collieries and throwing thousands out of 
employment. 

On Monday, an important meeting of representatives for 
the whole of the South Wales coalfield was held in Cardiff, 
Mr. Abraham (‘‘Mabon”’), M.P., presiding. The delegates 
represented 93,713 workmen. After the object of the gather- 
ing had been read, which was to take into consideration the 
Act, and the suggestion to contract out, and a lengthy dis- 
cussion had taken place, the following resolution was carried : 
‘‘That the workmen should be recommended strongly not to 
contract out; that a ballot should be taken after a resump- 
tion of work, and that the Provident Fund Society should be 
requested to take no action to test the opinion of the members 
for the time being, and that the men should be recommended 
rte a to continue their membership of the provident 
fund.” 

At an important meeting last week of enginemen and 
stokers it was decided not to give notice but to continue 
working, so as to keep the mines in order for a re-start. This 
is the most hopeful augury in the situation. 

It has oozed out from the ranks of the colliers that the 
appointment of a Conciliator by the President of the Board 
of Trade has led to a slight ‘stiffening of backs.” A well- 
informed authority in Cardiff states that there was a little 
while ago a disposition amongst the colliers to support a 5 
per cent. advance and a sliding scale, but that it is now 
suggested that 10 per cent. and no scale might be attainable, 
while others regard a still larger advance as within likely 
bounds. If the appointment should lead to the indulgence 
in most improbable expectations, it will be generally depre- 
cated. No opinion has yet been expressed publicly upon 
the appointment by the Associated owners. 

The men employed at Ystrad Mynach Colliery came out 
on strike on Tuesday in consequence of the owner arranging 
to return to the single-shift system, by which the workmen 
pleaded they would lose 2d. per ton. 

The result of the ballot amongst the North of England and 
Scottish miners has been in favour of a demand before the 
London Conference this week for a 10 per cent. advance. 
This was supported by 95 per cent. of the Association, which 
now numbers 300,000 miners, and includes Scotland; York- 
shire, with 85,000; Lancashire, with 70,000; the Midland 
Federation, including Cannock Chase, North Staffordshire, 
and Warwickshire, 50,000; Derbyshire, 30,000; Nottingham- 
shire, 18,000; North Wales, 11,000; and Cumberland, 7000. 





The last agitation was in 1893, when a strike ensued upon a 
refusal to grant the integrity of the 40 percent. advance which 
the colliers had built up on the prices of 1888, The strike 
lasted sixteen weeks, and ended in favour of theowners. The 
wording of the notice to the ballot was :—‘ First, are you in 
favour of an application for a 10 per cent. advance; and, 
secondly, are you prepared to give the Executive Committee 
or Special Conference the power of stating when notice shall 
be given tosecure it?” 

The Newport carpenters on strike have come to an arrange- 
ment, and will return forthwith to work with the stipulation 
that they are not to be expected to work after 5 p.m. 

The opinion expressed in THE ENGINEER last week, that 
as the strength of a chain was its weakest link, so the 
capacity of the smallest coalowner might be regarded as the 
limit of endurance in the present struggle, has been favour- 
ably discussed in managerial circles, the only remark being 
that in this case, without invalidating the force of the 
illustration, the Association is so constructed that the strong 
will support the weak, and the accumulated funds meet all 


losses. 








THE HORSFALL INDUCED DRAUGHT SYSTEM. 





MeruHops of improving defective draught in boiler 
furnaces are usually based upon one of the two following 
systems: forcing air under the fire-bars by means of fans, 
or inducing it into the ashpit through the medium of steam 
jets. A system having somewhat novel features, which are 
claimed to be particularly valuable in their application to 
boilers of the Babcock type, where defective chimney con- 
struction has rendered steam raising difficult, has been 
applied to a pair of Babcock boilers at the works of Messrs. 
Gilman and Spencer, Limited, foodstuff makers, Rotherhithe. 
In this case a steam-jet blower is applied to deliver air into 
two cast iron side boxes, or tuyeres, forming the sides of the 
furnace for about Sin. above and Sin. below the bars. Air 





Part Longitudinal Section 
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and steam mixed are blown through these side boxes ani 
delivered into the ashpits below the grate-bars, there being 
no outlet for air above the grates. This arrangement serves 
a double purpose in providing a metallic side to the furnace 
in the part where the clinker comes in contact with 


it, and at the part where it has been found to damage | 


the brickwork sides very rapidly, while at the same 
time the air in passing through the side boxes is warmed 
before passing through the furnace. It has been found in 
brickwork side furnaces that the clinker formed upon the 
grate sticks to the brickwork sides, and on being removed 
from them by the operation of clinkering causes pieces of the 
brickwork to be broken away, thus undermining the side 
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wall of the furnace. With the metallic sides above described, 
which are kept cool by the air and steam passing through 
them, it is claimed that this action cannot take place, and 
not only is the furnace protected from damage, but the 
clinker is more easily removed. The face plates of the side 


boxes, or tuyeres, are made in separate pieces which are wedged | 


up into position, and which can be easily removed and 
renewed as required. 
illustration that the cutlets for air into the ash-pit extend 
practically along the whcle side of the furnace, thus ensuring 
a perfectly even distribution of air to the under side of the 
grate. This is an important feature, giving an even pressure 
of air throughout the ashpit. It will be noticed that the 
steam-jet blowers themselves are of a peculiar construction, 
the orifices being of a thin oblong shape, and being adjustable 
so as to regulate the thickness of the issuing jet of steam, by 


It will be noticed by reference to the | 


which means a sheet or ribbon of steam issues instead of 
plug of steam as when round nozzles are used. 

It is claimed that as the air is forced through the trumpet 
mainly by surface friction between the jet of steam and the 
surrounding column of air, a thin flat jet is more efficient 
than a round jet, because it presents a much larger surface of 
contact for the same weight of steam. Moreover, a flat 
nozzle being adjustable at the orifice, it is possible to regulate 
the force of the jet with great nicety without wire-drawing it 
or reducing its velocity. An advantage common to all forms 
of steam jet furnaces is that the grate-bars are made io last 
longer than they would under natural draught, because of the 
cooling action of the steam which reaches them in the form 
of moisture, and which, coming into contact with the hot 
under surface of the grate-bars, immediately evaporates, thus 
carrying off heat and keeping the bars comparatively coo), 
Further, as the combustion is promoted by pressure of air 
below the grate, instead of by suction from above, the 
dampers can be closed to such an extent that there is little 
or no tendency to suck cold air into the furnace when the 
firing doors are opened for working the fire. The makers of 
this apparatus are Messrs. the Horsfall Furnace Syndicate, 
Limited, Leeds. 








MOTOR CAR NOTES. 





A SPECIAL general meeting of the members of the Self- 
Propelled Traffic Association was held on Monday, at Cannor. 
street Hotel, to consider a proposal for amalgamation cr 
fusion with the Automobile Club of Great Britain. Sir David 
Salomons, who presided, explained that the idea of the 
amalgamation originated with Mr. R. Wallace, Q.C., who 
suggested that the cause they all had at heart would be 
advanced thereby. The new organisation would not merely 
be a club, but what was called in France a Society of 
Encouragement. If the proposed fusion were agreed to, the 











Sectional Elevation 
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members of this Association would be asked to fill up a form 
of application for membership of the Autcmobile Club. There 
applications would be submitted to a Joint Committee cf 
both bodies, and he did not suppose that many, if any, of 
them would be rejected. The amalgamated body would have 
a club-house in London for the use of its town and country 
| members, and all the benefits this Association enjoyed frcm 
its official connection with the French and Belgian clubs 
would be granted to the Automobile Club. He concluded by 
moving a resolution authorising the Council to take the 
necessary steps to carry the proposed amalgamation into 
effect. Mr. Boverton Redwood, in seconding the resolution, 
expressed satisfaction that the friction which had existed 
between the two bodies Imad at last been removed, and said he 
considered that the amalgamation would be of- mutual 
advantage. The resolution was agreed to unanimously. 








CATALOGUES. 





The Ingersoll-Sergeant Drill Company. Illustrated catalogue, 
No. 41, of mining machinery, rock drills, air compressors, stone 
channelling machines, quarry bars, gadders, quarrying machines, 

| coal cutters, &c. This is a handsome work of over 200 pages. 

Tangyes Limited, Birmingham. This 1898 Factor’s Catalogue 
replaces and cancels the General Section 1891 edition, which is 
now obsolete. It is devoted chiefly to illustrating and describing 
their blocks, jacks, crabs, hand pumps, and general smaller manu- 
factures. The book, besides being of handy size, is well printed 
and bound. 

Ashmore, Benson, Pease, and Co., Limited, Stockton-on-Tees. 
We have received from this company a copy of a new edition of 
their ‘“‘Gasholder Catalogue,” showing some of the more recent 
| eable-guided holders. which have been constructed by them. The 
book is nicely appointed, and the contents are arranged in such a 
manner as to render them interesting reading. 








Ir is not expected that the United States navy will 
again resume the speed-premium practice in awarding contracts 
for warships, although there has been some rumour of it. The 
| practice was strongly deprecated the other day in a prominent 
after-dinner speech by Rear-Admiral Gherardi, retired, who did 
not hesitate to remark that in speed-premium tests boilers and 
machinery of warships were often irreparably injured ; one such 
| test, he said, was more injurious to a battleship than three years 
| of hard service, and it would be far better, after some of those 
| tremendous tests, to rip out the boilers and engines and put new 
| ones in, It was the wild extravagance and folly of the officers of 
| the American navy to possess the fastest thing afloat that prompted 
} those dangerous and ill-advised tests, 
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DOUBLE-DECK ELECTRIC TRAMCAR. 





Tramcars with seats on the roof are in use to but a 
limited extent in the United States, owing very largely to 
the headway being limited by railway bridges over the sub- 


urban and country roads and by elevated railways in some | 


of the cities. Some very large cars of this pattern are, how- 
ever, being introduced for suburban service, and are peculiar 
in having the entrances at the middle instead of at the ends. 

The car shown in the accompanying illustration is of this 
type, and is further peculiar in having the framing and 
panelling of steel shapes and plates, being lighter than 


wooden cars of the same size. It is 34ft. long and 7ft. wide | 


over the frames, the extreme dimensions being 35ft. Sin. in 
length and 7ft. 114in. in width. The height is 13ft. Gin. to 
the bases of the trolley poles, and the car weighs about nine 
or ten tons. The body has two compartments, entered by 
doorways from the central platform, so that there are no 
through draughts in winter. A winding stairway leads from 
the platform to the upper deck, which has a double row of 
longitudinal seats, set back to back. This upper deck is 
roofed over, and in the winter portable panels and sashes are 
fitted in to make it as protected as the body of the car, At 
each end of the upper deck is a motorman’s cabin, with cords 
leading up to the trolley pole, by means of which the motor- 
man can replace it if the trolley should slip off the wire. 
There is a trolley at each end. The car is lighted by elec- 
tricity, and has push buttons by which the passengers can 
signal the motorman to stop the car. There is seating capa- 
es. for thirty-six passengers inside and forty-four on the 
root, 

The car is mounted on two four-wheeled trucks or bogies, 
with a 40-horse power Westinghouse motor on each axle, 
although on the level lines around Chicego two motors are 
amply sufficient. The bogies have steel frames, with two 
coiled springs to each axle box, and elliptical springs under 
the ends of the bolsters. Brakes are fitted to all the wheels. 
The car was built by the C. L. Pullman Car Company—not 
the Pullman Palace Car Company—which has had cars of 
this kind in use since 1893. 








HARBOURS AND WATERWAYS. 


Cardiff.—The promoters of the Windsor Dock, who prac- 
tically are the Taff Vale Railway Company, have succeeded 
in their third attempt in getting their Bill passed by the Com- 
mittee of the House of Commons. The conditions imposed 
by the Committee are considered, however, by the promoters 
as very onerous. They provide that the Cardiff Railway 
Company, formerly known as the Bute Docks Company, which 
was the principal opponent, is to have running powers 
over the Taff Vale Bailway system to the coal pits and to the 
Penarth and Windsor docks, thus putting the traffic between 
the coal pits and the port in the hands of both the Bute and 
Taff companies. Subject to the decision of the Board of 
Trade, the mud flats are to be dredged to such an extent as 
to admit of the small vessels which will be displaced by the 
construction of the dock obtaining an anchorage; if it is 
found necessary, the channel approach to the dock is to be 
widened at the expense of the company, and also the facilities 
of Ely Harbour are to be preserved for the class of vessels 
which now use the harbour. The Cardiff Railway is, 
however, not satisfied with the concession made to it, 
and it is understood that the Bill will be as strongly opposed 
in the House of Lords as it was in the Commons. 

The area of the proposed dock, as brought forward this 
session, is to be 424 acres, and of sufficient width to allow of 
a steamer 1000ft. in length to swing when there are vessels 
at the berths on each side. The entrance lock is to be 1000ft. 
tong and 100ft. wide. The estimated cost is £1,500,000, and 








seven years is given for the time of completion. The works 

comprise the diversion of the river Ely, a large bend of which 
| is to be cut off and form part of the dock. 

The contract for the new Bute Dock, the Act for which | 
was obtained in 1894, has at last been let, Messrs. Topham, | 


Jones, and Railton having obtained the contract at £550,000, 
or about £100,000 below the engineer's estimate. The other 
tenders varied from £627,000. 
four years. 

The new Barry Dock, which was commenced in 1894, is 
approaching completion, and it is expected that it will be 
ready for opening in the course of a few months. 


Liverpool. 
| Docks and Harbour Board in deciding to let by contract the 
| works required in the construction of some new sheds and 
| making improvements at the Queen’s, Trafalgar, and Victoria 
| docks, at a cost of £30,000. Hitherto it has been the prac- 


| tice to carry out nearly all the work of this description by | 


| the Board’s own staff; but it was pointed out by the chair- | t : . 
E } | there will be sufficient accommodation for all the trade 


| man that the works already in progress, and about to be 


| undertaken, were so heavy that it must lead to considerable 
| delay if these additional works were also imposed upon them, 


| works~was immediately necessary; every large line of 
steamers at the North Docks was continually asking for 
increased accommodation ; the coasting trade at the Central 


A new departure has been taken by the Mersey | 








there soem; t>2 beso mach division of opinicn in the city. 


| The matter having been referred back to the Dock Committee, 


The time for completion is | 


the engineer was directed fully to reportas to the cost and facili- 
ties afforded by the various schemes which had been brought 
forward. The Avonmouth plan included a dock of 35 acres, 


| with a lock of 800ft. by 85ft. wide, and depth on the sill of 


40ft. at neap tides, with a graving dock and low-water pier, 
the estimated cost being £1,500,000. The cost of construct- 
ing a dam and lock across the river, and dockising the 


| channel, was £1,865,000, or, as amended by Sir J. Wolfe 


Barry, £2,000,000. Dockisation would allow vessels of 450ft. 
in length navigating to Bristol, as against 330ft. at the pre- 
sent time, but, arrived at Bristol, there would be no provi- 
sion for berthing or swinging vessels of this size. This plan 
would also involve costly works for the diversion of the 
sewage and the escape of flood waters. The practical out- 
come of the consideration by the Committee of the whole 
matter was that when the works now in operation for im- 
proving the access to the Avonmouth Dock are completed, 


| likely to come to Bristol for many years to come, and that 


while the further accommodation to be given by these new | 


Docks also wanted more, while the grain required further | 


overrun the provision for it, and the Board were not able to 
catch it up; it was therefore necessary to obtain outside 
assistance to get on with the work absolutely required to be 
done without delay. 


the work completed within the stipulated time by carrying 
on the work night and day. The length of this dock is to be 
920ft., and the width at bottom and entrance 94ft., with 32ft. 
on the sill at ordinary spring tides, the floor being 4ft. 
lower. 


Southampton. 
will be 21,000,000 gallors, which is to be removed by the 
pumps in 1? hour. 7 


£3,562,000, has passed through both Houses of Parliament 
without opposition. 

Bristol. 
tion decided by a considerable majority to construct a new 
deep-water dcck at Avonmouth at an estimated cost of a 
million and a-half of money, and it was intended to have 
proceeded with a Bill for obtaining the necessary powers in 
the present session. Owing, however, to the failure of the 
completion of certain negotiations then pending with the 
Great Western Railway Company, it was finally found 
necessary to postpone the proceedings in Parliament. Sub- 


probably result in diverting traffic from the City Docks, 
where the company is now spending about half a million 
of money in improving the facilities for traffic ; also because 
they considered that Portishead, where they have a monopoly 


deep-water dock, both on the ground of convenience and 
economy, the opinion of Sir John Wolfe Barry, in the 
report he made to the Corporation, being quoted as confirm- 


in promoting a scheme about the desirability of which, as 
compared with the other plan of dockising the river Avon, 





storage room; trade was continually increasing, and had | 


This dock will be the largest yet constructed, being | 
120ft. longer than the Prince of Wales Graving Dock at | 
The quantity of water to be pumped out | 


The Bill for the construction of the five branch docks and | 
the three new graving docks, and the enlargement and | 
improvement of six of the existing docks, at a cost of | 


It will be remembered that last year the Corpora- | 


sequently the railway company declined to concur in the | 
proposed scheme on the ground that the new dock would | 


of the traffic, is the proper place for the construction of a | 


ing this; and, generally, that the company could not concur | 


they were not prepared to advise the carrying out of any 
large scheme until some more favourable terms could be 
arranged with the railway companies as to rates and as to the 
requirements of the Great Western as to Portishead. The 
more progressive members of the Council were not, however, 
satisfied with this cautious policy, and an amendment was 
carried by 39 votes to 15, referring the matter back to the 
Dock Committee for the purpose of their submitting, 
at an early date, an extension scheme at either Avon- 
mouth or Portishead, or for the dockisation of the river. 
Thrice during the last six years the Corporation have 


The excavations for the new Canada graving dock are now | approved of schemes for dealing with this question, and each 


completed, and the walls and entrances are in a forward state, | 


the Board having given a premium to the contractors to get | - 
we 4 tl of there being three separate systems of docks, two of which 


time the proposals have been abandoned. Much of the 
difficulty in dealing with this matter arises from the fact 


are at the mouth of the river—a state of affairs brought about 
by the lack of enterprise on the part of the Corporation in 


| not providing accommodation for the larger class of vessels, 


resulting in the construction of the Avonmouth and Portishead 
docks by two different companies. After a time of ruinous 
competition for some years between the Corporation and 
the companies both undertakings were acquired by the 
Corporation. Since 1884, when the docks at the mouth of 
the river were purchased, the Corporation has spent 
| £1,500,000 of capital, including their purchase money, the 
revenue having in some years to be supplemented from the city 
| rates to cover the outgoings. The two lower docks have 
| always hitherto been worked at a loss. During the past year 
there was, however, an improvement, the excess of the dock 
income and expenditure being £1985, after paying sinking- 
| fund charges and allowing for renewals and depreciation. 
The works now in progress are the improvement of the river 
in easing the worst curves in the channel, the construction 
| of a new granary at Avonmouth, and the lengthening of the 
lock. Extensive cold storage sheds at Avonmouth have also 
been completed, the capital expenditure for the year 
amounting to £70,486. Of the 792,504 foreign tonnage 
which came to Bristol last: year 547,068 went up to the City 
Docks, 228,223 went to Avonmouth, and 17,213 to Portis- 
|head. Of the grain imports 2,220,078 quarters went to 
| Bristol, 930,206 to Avonmouth, and 123,283 to Portishead. 


Sunderland.—Owing to the large increase in the traffic to 
this port, the River Wear Commissioners have under con- 
sideration extensive alterations and additions to their docks, 
| at an estimated cost of £375,000. In order to provide for 

the increased accommodation required for the large steamers 
| which recently have been coming to load cargoes of coal at 
the South Docks, it is proposed to construct a new jetty 
| 400ft. in length, with four sets of coal spouts on each side, 
| enabling an increased loading capacity of 500,000 tons a year; 
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the enlargement of the Hudson North Dock; the construc- 


! 
Heavy rails should be tinished smooth, far more attention being 


— 


| 


| is not explicit as regards what he calls ‘ curving ;” he only intpy. 


tion of a deeper and wider entrance; a new graving dock, | paid to that feature than is usually the case. The Boston and | duces it, by the way, between lines thirty and thirty-five on page» 


and additional quays and sidings. 

Suez Canal.—The report recently presented at the annual 
meeting of this company, held at Paris, shows that during 
the year to which it refers there was a considerable falling 
off in the traftic, due to the famine and plague in India, 


and the drought and mortality in cattle in the Australian | 


Colonies. The export of Indian wheat to England fell from 
447,000 tons in 1895 to 29,000 tons, and the exports of rice 
fell from 211,000 tons to 144,000; the exports between British 
ports and India, Burma, and Ceylon showed a falling off of 
744,000 tons. The number of vessels passing through the 
canal was 2986, as compared with 3409 in 1896, and the 
tonnage 11,123,403 against 12,039,158. Passengers decreased 
from 308,241 to 191,224. The diminution in receipts amounted 
to nearly a quarter of a million sterling. Of the total 
number of merchant vessels passing through the canal in 
1897, 74 per cent. were British, 10-6 per cent. were German ; 
France, Holland, and Norway combined furnished 9°7 per 
cent. In 1895 Japan was represented by only two merchant 
vessels, while last year 134 Japanese vessels, with an aggre- 
gate tonnage of 106,300, used the canal. The maximum 
draught allowed now is 25ft. Tin., and 391 vessels, or over 
13 per cent., drawing more than 24ft. Tin., passed through, 
as compared with 360 in 1896. The large steamers of 10,000 
tons on the Australian service passed through several times 
in the course of the year without difficulty, as did the 
Japanese ironclads Fuji and Yashima, with beams of 73ft., 
being the largest vessels which have so far made use of the 
canal. 

The North Sea and Baltic Canal.—The result of the third 
vear’s working of this waterway shows an increase both in 
the number of vessels and tonnage. The vessels using the 
canal have increased from 9960 to 23,108, and the tonnage 
from 1,848,458 to 2,469,795. The average tonnage of the 
steamers using the canal was 205-19, as against 169°84 in the 
previous year, and of sailing vessels 39°52 against 37°78 
registered tonnage. Of the total tonnage 69°5 per cent. 
belonged to Germany, 8°08 per cent. to England, and about 
the same to Denmark and Sweden, and from 2°87 per cent. 
to 2°30 per cent. to Norway, Russia, and Holland. 

The Danube.—It has been decided by the European Com- 
mission to improve still further the navigation of the Sulina 
branch of this river by making a cutting five miles long, 
400ft. wide, and 20ft. deep. This, together with previous 
works of the same character, will make the channel almost a 
straight waterway thirty-five miles in length from the 
mouth to the Tultcha branch of the main river, or ten miles 
shorter than it was when the improvements first commenced 
about forty years ago, and with an increased navigable depth 
of 11ft. At the present time vessels of 3000 tons burthen can 
without difficulty navigate the river from the great grain 
exporting ports of Braila and Galatz to the sea. The tonnage 
has increased from about 450,000 tons to 1,800,000 tons, of 
which as much as two-thirds belongs to this country. 
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A DISCUSSION ON RAILS. 


Ix the January ‘‘ Proceedings” of the Western Railway Club is 
published a discussion on Rails, written by Mr. P. H. Dudley, 
which, in view of the knowledge of the author is given at consider- 
able length. 

The first question is, ‘‘ What is the most economical rail for 
railroads with heavy traffic!” The best contribution I can 
make to the discussion of this question will be to relate the improve- 
ments in the tracks which have taken place in the past fifteen 
years, asshown by my track inspection, which now covers a period 
of twenty years. The mechanism for summing up all the undu- 
lations in the track was completed for the annual inspection of 


1881, and since then we have the annual condensed diagrams to | 
date of the same roads, which show the improvements from year to | 


year. Going over the same track for two or three years where 
great efforts had been made to improve them by labour, the 
results not being up to the expectations of the railway officials, it 
was evident that the rails were not stiff enough for the constantly 
increasing traffic. The undulations on the best track were over 
5ft. per mile: while on the poorest the average was 12ft. per 
rile ; the general average being about 8ft. per mile. 

It is now fifteen years ago since I designed the pioneer Sin. 80 1b. 
rail for the New York Central and Hudson River Railroad. With 
2°per cent. more metal the stiffness of the SOlb. rail would be 66 per 
cent. more than the 651b. rail, which would be a very important 
factor in maintenance and the movement of the traffic. The 
pioneer 80 1b. rail on the New York Central, was replaced in 1892 
by a 6in. 1001b. rail on the Harlem Line. ‘Three years ago a trial 
of the 6in. 1001b. rail was made for the interlocking switches in 
the Grand Central yard, which proved so satisfactory that since 
then all important points and connections have been laid with 
it. The switch points retain their position, do not become bent 
or sag, and work easier than the lighter points or rails. 

The movements of locomotives and cars are so constant, the 
trackmen can do little to the track during week days. Surfacing 
a 100 lb. rail once per year in the yard suffices to keep the track in 
good condition, while the 801b. rail required to be surfaced from 
four to five times per year. The undulations in the 100 Ib. rail 
reduce to lft. 6in. to 1ft. 9in. per mile in the main line of the 
New York Central and Hudson Railroad under my care, a joint rarely 
being indicated as the car passes over it. 

The 1001b. 6in. rail provides for some increase in trattic, and is 
without question the most economical rail for the heavy traffic of 
the Hudson division. 

The Boston and Albany Railroad for the past twenty years has 
been raising its standard of track. Twenty years ago the entire 
line was laid with din. 63 lb. rail and supported joints. In 1880 it 
adopted a 72]b. 45in. rail. On neither section was it able to main- 
tain on the heavy gradients for any length of time a high standard 
of track. In 1890 it adopted a 951b. broad-headed rail 5.'sin. high, 
and laid 10,000 tons in 1891. It has laid several miles each 
succeeding season, completing the entire line this year. The 
inspection of the track last October showed a uniform condition of 
track for the entire line, irrespective of the hcavy gradients over 
the mountains. All the rails are low phosphorus and high carbon, 
and wear so smooth that the undulations in the rails laid in 189] 
were less this year than in 1891. It takes about two seasons before 
these rails reach their highest standard of surface. I personally 
superintended the manufacture of all the rails, paid great attention 
to proper pooling on the hot beds, had all the anvils in the 
straightening presses lengthened, the blocks being not less than 
{0in. centres, and forty-four was used much of the time. This 
permitted the rails to be straightened without excessive gagging, 
the rails being well finished. 
maintenance and operation leave no question as to the economy of 
using the 95 1b, rail for this line. In 1883, after I had designed the 
pioneer din. SO lb, rail, but before one had been laid ‘in the track, 
| calculated the possible conditions of track for Sin. smooth broad- 
topped rails, as between the 14th and 16th line on my condensed 
diagrams ; this meant rail not over two years’ service. This year 
the average per mile for the Boston and Albany’s entire line is 
15°42, notwithstanding many rails have had six, five, four, and 
three years’ service. The results are as gratifying as they are 


The results of the decrease of cost of | 


|} Albany Railroad has reduced its average undulations per mile from 
| 8ft. in 1881 to 2ft. 2in, in 1897. The New York Central and 
| Hudson River Railroad pioneer din. 80 1b. rail was all straightened 
| on presses with narrow supports, and never reduced in the track to 
| their proper value ; 1ft. to 1}ft. or undulations per mile being due to 
| the wavy surface from the gagging. The dynamic effects of every 
wheel load passing over the rails is thereby increased. All the rails 
it uses from my series of sections are straightened on proper sup- 
ports and reduced to their minimum values in the track. 

For heavy track on nearly level lines and mostly tangent, a stiff 
80lb. rail is about the minimum weight for economy, while with 
lines for heavy gradients a heavier and stiffer section will be more 
economical. 

‘Does the quality of the rail improve as the weight in- 
creases!” As the weight increases the reduction from 
ingot decreases ; more heat units are to be dissipated, and for the 
same grade of metal the heavier section will be of lower quality. 
As the weight of the section increases, a corresponding increase in 
the grade of the metal must be made in the ingot under the 
present rapid method of manufacture. 

“What is the safe maximum rolling load for rail of different 
weights!” A load of which the static and dynamic effects does 
not stress the metal over one-half of its elastic limits. While 
this is high the duration of the intensity of the stress under a 
wheel load is very short, something under ‘02 of a second in Sin. 
80 1b. rails for a speed of forty miles per hour, the track being in 
good condition. Higher stresses than those above stated do occur 
under a few trains a day, which in a few years leads to the check- 
ing of the rails and final fracture of some of the rails in cold 
| weather; the rails being more or less under tension from the 

falling temperature. The actua! fibre stresses in rails are higher 

| than we generally suppose. y ) 
standards of tracks were maintained as now, the stresses often 
exceeded the elastic limits of the rails, and permanent set took 
place. 

The past season, | found, from determinations of the stresses 
by measuring the elongation and compression of the rails under 
moving trains, apparent stress of 45,000 1b. to 50,000 Ib. stress per 
square inch for the extreme tibres in the base of 44in. rails. The 
compression was over one-third of those amounts. On din. 80 1b, 
rails I found the apparent stresses 25,000 Ib. to 30,300 Ib, under front 





| per hour. The combined static and dynamic effects were double 
at thirty-five miles per hour on the rough rails over the static 
effects of drivers when standing still. 
what it is on smooth rails. On the 100 Ib, 6in. rails the stresses 
are much smaller. No formula has yet been proposed which gives 
anything like the actual stresses in rails under moving trains. 
There is the deflection of the rails, the compression of wood of the 


speed. Then there is the wheel, and tie spacing. It is a very 
complicated question. I am attacking it by actual tests, but a 
great mass of data must be collected and analysed before even 
general results can be stated. — Rei/road Gazette. 
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THE MICA INSULATOR COMPANY ¢, COMPANY, 


LIMITED, 
| THIs infringement case was heardon June 24th and the three follow- 
ing days. The plaintiffs were the assignees, end sued as the 


assignees of a patent granted to Mr. Dyer for a material known as | 


| ‘‘micanite.” The patent is dated June 2nd, 1892, No. 10,524. 
‘lhe invention consists of a built-up insulating plate formed 
of a series of scales of non-comminuted mica held to- 
gether with cement, their edges overlapping. Plates are sub- 
sequently built up of the sheets thus formed till the required 
thickness is reached. The advantage gained is that very small 
and otherwise worthless fragments of mica can be used, and so 
micanite is very cheap. 
not new, the process being old. 
Moulton, Q.C., Mr. C. BE. E 
Coldridge, instructed by Messrs. Bennett and Co. 
the defendants, Mr. T. Terrell, Q.C. and Mr. A. J. 
| structed by Messrs. Michael Abrahams and Co. 
given on the 30th ult. 

Mr, Justice KEKEWICH: My judgment in this case may be ex- 

pressed in a few words, few | mean relatively to the importance of 
| the case to the parties and to the time which it has occupied. It 
is an undoubted fact that micanite is popularly an invention, and 
an invention of great merit and great utility—the evidence has 
shown that clearly. But the question which I have to decide is: 
Whether it isan invention in this sense, that on the 2nd June, 1892, 
itcould properly be protected by letters patent. That is the issue 
which I have to decide, and the only issue. On many grounds, of 
which | will mention only a few, | think that that question must 
necessarily be answered in the negative. 

I must say a little about Wood’s patent of the previous day, 
that is to say, of June Ist, 1892, Though the case as regards that 
stands in an anomalous position, | may venture to say, and 
certainly in a novel position, | am unable myself to see any sub- 
stantial distinction between Wood's patent and Dyer’s patent; 
that is to say, reading the specification, as I am entitled to do, as 
an educated Englishman, and using such explanations as I have 
had from scientific gentlemen and construing it where it is neces- 
sary, although it is not expressed in precisely the same words, it 


Counsel for the plaintiffs, Mr. 
Jenkins, Q.C., and Mr. Ward 
Counsel for 
Walter, in- 





scientific explanation to the contrary, I should be bound to assume 
that each inventor, or each patentee, was aiming at the same 
result and desired to express the same result. | 

Wood’s specification says: ‘‘ My invention relates to an insulat- | 
ing materia] for electric conductors ”—they are starting from | 
precisely the same basis, because Dyer says: ‘‘ My invention | 
relates to means for insulating electrical conductors ;” they both | 
take mica, they both take thin mica, and they hoth take several 
layers of this thin mica. The difference between the smallest 
thinness possible and elementary scales seems to me, even without 
scientific evidence and stili more with it, to be, I will not say in- 
finitesimal, but non-existing. They both take care to exclude 
from their invention or from the process which produces the manu- 
factured article what is called comminuted mica—that they both | 
disclaim. There may be a question whether Wood thought much | 
of irregularly-shaped sheets, but he certainly contemplated the use | 
of them. Mr. Moulton in his summing-up has dwelt upon that as | 
if the irregularity of shape was of importance in Dyer’s patent. 
We find irregularity referred to in Wood’s patent, and, even were 
it not so, the difference between regular and irregular could not to 
my mind make any difference ; but, as a matter of fact, Wood's 
does contemplate irregular sheets, and he said so in plain terms. 
Then, they both propose to overlap the edges, and that term has 


the | 


Many years ago, before as high | 


| driver, on rough rails and at speed of thirty-five to forty miles | 


This is much in excess of | 


tie, the deflection of the tie, the compression of the ballast and | 
that of the road, the smoothness of the rail, and tires, and the | 


The defence was that the material was | 


Judgment was | 


seems to me that the language is so similar, that unless I had | 


| that would take a long time, and would | think be a useless ex- 


of his specification, On the other hand, Wood, though he dog, 
not say that you are to bend it or press it, does say distinctly op 
the top of page 2 that what had been used before was untit fop 
| certain applications on account of its tendency to fracture on bend. 
ing, pressing, &c. So that he had before him distinctly as gy 
object to be accomplished the production of an article which woylq 
| not tend to fracture on bending, pressing, Xc., in other words 
which would bend or press better than others. ; 
| So, without going further, it seems to me that, subject to one 
| remark now to be made, the two specifications run on paralle| 
| lines. Where they differ is this: No doubt Wood contemplated 


the use of some fibrous material, tissue or tissue paper or some 
other fibrous material, either putting it on both sides, or in certain 
cases making layers of the fibrous material in between the mica, 
interleaved it so to speak. He does say so, and there is no doubt 
| that that is what he intended. He says on page 5, ‘* My invention 
| consists of small irregular sheets,” and then, having described 
| that which I will come back to in a moment, he says: “ Further, 
| in order to make such a sheet composed of thin layers of irregular 
| pieces of mica fastened flatly together, I face on one or both sides, 
or in between the intervening layers of mica. with a thin fibrous 
material.” And in his first claim and second claim-—I! will not 
dwell upon those to criticise them—he refers to the fibrous material, 
It is obvious that he did not see that the mica built up in the way 
which he proposed, small irregular sheets with shellac, would 
do well enough to answer many useful purposes without the addi. 
tion of the fibrous material. He intended that the fibrous material 
should be added in order to attain the objects which he thought 
| might be attained ; but I think it is going far too far to say that 
| that is the essence of the invention. In Claim 3, where he gives 
| us a very full description of what he desires to produce, the claim 
is quite complete without the addition, though no doubt he adds 
it, and that is not to be passed without observation. He does 
add ‘‘ fibrous sheets cemented to one or both sides of the micaceous 
sheet thus formed.” 1 now turn back to lines tive to eight, and | 
observe that Wood never contemplated the fibrous material as 
necessary in order to fasten the mica together; he saw that he 
would have his irregular sheets of mica. If they were thin and 
were properly cemented with shellac, he would have a complete 
sheet, without the fibrous material. The fibrous material 
was only an addition to attain the objects, as I say, which 
he probably thought could not be attained without it. He 
says: ** My invention consists of small irregular sheets and layers 
| of thin non-comminuted mica with overlapping edges fastened :tlatly 
together by means of a suitable adhesive material such as shellac.” 
That is the pith and marrow, to use a common expression, of the 
invention, if it be an invention ; the addition of the fibrous material 
is only anadditicn, and does not touch the pith and marrow I have 
| already described. 

Inmy judgment, therefore, if you take Dyer’s specitication as 
being the same, without the addition of the fibrous material, which 
| is a fair way of putting it in favour of the plaintiffs, still Dyer’s is, 
{only as regards Wood's, really the pith and marrow of Wood's 

without the addition which Wood thought was necessary, but 
| which experience has proved to be unnecessary, 

Therefore, if I could regard Wood's as a prior grant, | should have 
| no doubt myself in upholding the plea that Dyer’s patent is bad by 
| reason of that prior grant, but then the answer to that is, it is not 
a good prior grant, because you can only plead by way of prior 
grant one that is valid, and Wood's is invalid, and there comes 
the peculiar position. The plaintiffs, when Wood's patent is 
pleaded as against them as a prior grant, reply, ‘ But it is not a 
| prior grant because it was invalid ; it was anticipated by Scott and 
| Thompson ;” and that is admitted. The defendants by their 
| rejoinder say they agree to that. The result is that Wood's is out 
of the way entirely asan invalid priorgrant. It cannot be pleaded 
as a prior grant in opposition to Dyer. Then if the remarks which 
I have hitherto made are well founded, the result is that Dyer is 
| anticipated, and admittedly anticipated by Scott and Thompson. 
| 1 do not myself see any way out of it, but, of course, if my 
| criticism of Wood's patent is altogether wrong, then it may be, 

not necessarily, but it may be that Scott and Thompson are not 
| anticipations of Dyer. If my criticism is well founded, then it seems 
| to me to follow axiomatically that Scott and Thompson are each 
of them an anticipation of Dyer as well as of Wood. I have plenty 
of scientific evidence on which | might go into the fact that ind 
pendently of Wood. Scott and Thompson are anticipations of 
Dyer. But I do not propose to go into that. Then passing 
| entirely toa different point. the defendants have, in their amended 
| particulars of objection, pleaded many anticipations by prior user. 
They have only given evidence of a certain number. Of course 
they have limited their case to what they thought sufficient. Now, 
as against that I have a certain amount of rebutting evidence, and 
Mr. Moulton has not failed to make the most of that, and to show, 
to some extent, a conflict. I propose to deal with that in this very 
| brief way: Strike out everything about which there is a conflict on 
this point which is not corroborated by Professor Thompson. Pro 
| fessor Thompson spoke in the witness-box of his own experience 
and observation. As regards any ‘matter of opinion, of course, 
though his opinion is entitled to great weight, it might be weighed 
against other opinions, but as regards his own observation of what 
he saw, there can be no doubt at all. Not only was there no 
| attempt really to break it down, but it stands, of course, as the 
| evidence a of gentleman quite capableof observing, and of course he 
gave his evidence in the most direct manner. 1 followed the 
evidence of the other witnesses and I followed Mr. Moulton’s 
criticism, including his own rebutting evidence. I repeat, strike 
out everything that can be in contest -I am not saying that that 
| isthe proper way of dealing with it on the weight of evidence, but 
| strike out everything about which there is a conflict, and which 
| is not corroborated by Professor Thompson ; retain that which 
stands corroborated by his own observation, and there is quite 
enough for prior user again and again as against the plaintiffs. 
I do not propose to go into it in detail, because that is a matter 





penditure of time. 

On these two grounds, without saying any more, I hold that the 
plaintiffs’ case fails. 

I have ticked off those particulars which I think | ought to be 
allowed as reasonable and proper, and I will hand the list to the 
Registrar, but perhaps the easiest way to get it on the notes is to 
say, as I have found it useful to say on other occasions, those 
which will not be certified as reasonable and proper. Under para- 
graph 1B *“c,” “e,” *f,” and “bh.” ‘Then “C” “D” and ‘*F.” 

Mr. TERRELL: ‘f” was proved. That was Wiggins’s sheet. 

Mr. Justice Kexewicn: There is a doubt about it. Ido not say 
it is proved, but I think it is reasonable and proper. Strike out 
*£,” **F” comes out. 

Mr. TERRELL: ‘ E” stands. 

Mr. Justice KekEWIcH: Yes, ‘“‘F” goes out ; and then under 
“G” three go out, ‘‘a” stands, but ‘‘b,” ‘‘c,” and ‘“‘d”’ come out. 
With those exceptions I certify the objections are reasonable and 
proper, and the plaintiffs must pay the costs of the action. 

Mr. JENKINS: Does your Lordship give them Wood ! 

Mr. Justice KEKEWICH : Certainly. 

Mr. JENKINS: We got judgment on it. 





been relied upon as if that were of some importance. I have the 
specification before me, and Wood, in the sixth line of page 2, uses 
the words, ‘‘ overlapping edges.” Then it is said that Wood did 
not contemplate moulding’; it is not exactly urged that he did not | 
contemplate bending, but that he did not contemplate moulding. | 
Now, supposing he did not, I cannot myself see that it makes any 
difference ; the invention was the production of a particular article. 
The use of the article when produced was not the invention ; and 
it may be that neither patentee saw, and probably neither patentee 
did see, all the many great advantages which the manufactured 
article would give. But Wood does contemplate moulding, or at 





astonishing. 


any rate bending or pressing, quite as much as Dyer does, Dyer 


Mr. Justice KeEKEWIcH: Then you do not understand what | 
said, 








meeting of the 
Sir 


RoyaL Institution, — A general monthly p 
members of the Royal Institution was held on the 4th inst 
James Crichton-Browne, ., F.R.S., treasurer and vice- 
president, presiding. The special thanks of the members were 
returned for the following donations to the fund for the promo- 
tion of experimental research at low temperatures :—Sir Frederick 
Abel, Bart., K.C.B., £100 ; Sir Andrew Noble, K.U'.B., £100 ; Sir 
John Brunner, Bart., M.P., £50, 
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ENGINEERS’ SPECIFICATIONS.” 
By J. ALec, MCLAREN, 


‘THIs subject is one which covers a great deal of ground, and 
with the limited time at our disposal we cannot pretend to go 
thoroughly into the matter, or even mention all the items con- 
tained in the specification of an electrical engineer, but will just 
touch here and there on some of the most interesting features. 
Electricians are a long, long way from the time that they often 
look forward to and sometimes talk about, when they will be able 
to dispense with the services of the mechanical engineer, and if 
you open one of their specifications, you will at once notice that 
by far the largest part is devoted to the mechanical side of the 
subject, and only a comparatively small space is taken up by the 
purely electrical section. Properly speaking, the correct title for 
this paper should have been the ‘‘ Mechanical Section of Borough 
Electrical Engineers’ Specifications.” 1 have inserted the word 
horough ” advisedly, as it is the borough electrician who _pro- 
duces the thickest specifications, There is a considerable differ- 
ence in the position of a borough electrical engineer and the man 
who looks after the interests of a company. The former individual 
is one who is hopelessly bound round with red tape; he is 
answerable for all his doings to a committee, which at the best is 
only possessed of that dangerous thing, “‘a tittle knowledge,” 
whose members very often adorn such professions as publicans and 
butchers, and occasionally none at all. A committee such as this, 
which does not know the difference between a cable aad its insu- 
lation, but thinks it does, is necessarily an awkward one to deal 
with, and the omission on the part of an engineer of steam traps 
or oil filters is as great a sin in its eyes as though he had forgotten 
to stipulate that the engine should govern well. On the other 
hand, the engineer to a private company is a man possessed of 
sower ; his word is law as long as he produces a goud dividend 
Jong with the electricity, and if he hkes he can practically dis- 
pense with such unprofitable things as specifications. 

When a Corporation decides to go in for electricity, the first 
thing to be done is to call in the services of an electrician. They 
have two ways of doing this. First, by inviting the services of 
one of our well-known consulting engineers, who will take charge 
of the whole affair, and afterwards recommend a man to run the 
«tation when it is completed. Secondly, by advertising for a borough 
electrical engineer, who shall conceive the system, lay out the 
station, and afterwards remain as engineer. 

When the man is a capable one, the second method is best, as 
he knows all the ‘‘ins and outs ” of the undertaking, is on the spot 
to see that everything is right to begin with, and does his very 
best to keep a constant light at an even voltage, and to make the 
concern pay. His reputation is at stake, his work is watched 
by all his contemporaries, and if his labour is rewarded by success, 
he will quickly have earned for himself a reputation in the elec- 
trical world that will stand him in good stead when he wants to 
get a little nearer the top of the tree, where, it is said, ** there is 
so much more room,”” Whereas in the first case, when the borough 
engineer has been placed by the consulting engineer after the 
work has been done, he takes office with no responsibility as to the 
suitability of the system or the quality of the work, and whenever 
anything goes wrong he appears before his committee with a light 
heart, and an infallible excuse that this mishap would never have 
happened if the concern had only been properly designed. 

When the applicant, having satistied the Council with his cre- 
dentials, and brought all the influence he can command to his aid, 
receives the post, the first thing to be done is to decide which is 
the best system of lighting for the particular town, then to get at 
the amount of money necessary, which is easily enough got, for all 
he has to do is to write to a few engineers, boilermakers, and 
electricians, for quotations for certain sizes of machinery and 
quantities of materials, which he will get by return of post, and 
also unsolicited visits from members of the firms in the course of 
the next few days. Then having recommended to his committee 
that a certain sum is necessary, he gets instructions to get out 
specifications and ask for tenders, and now is the time to make 
himself famous. 

His one object is to make his specitication as voluminous as 
possible, so as to impress his wondering committee. He invariably 
succeeds in this, and produces a book of about 80 pages foolscap 
size, well bound, the charge of which varies from 2ls. to 63s.. 
which is returned on receipt of a bond nde tender. 

In filling this book he is ably assisted by the Town Clerk, and 
between them they draw up a number of wordy clauses numbering 
sometimes as many as 44, setting forth the conditions under which 
the contractor must work. I cannot pretend to go through these 
clauses to-night, or there would be no time left for anything else. 
But I will say that these clauses, which are so manifestly one-sided, 
so carefully worded, which go to protect the Corporation against 
every conceivable contingency, the wonder is that any firm 
agrees to be bound by them. When a contractor signs his name 
to be bound by these conditions, he practically gives up all liberty, 
and leaves himself entirely at the mercy of the borough engineer, 
as the following clause will show:—‘‘The works generally, and 
every part thereof, shall be executed and completed, and the 
provisions of the specification complied with to the satisfaction of 
the engineer, and in all cases of difference of opinion as to the 
manner in which the works are executed, or as to the quality of 
the materials, or as to the true intent and meaning of this specifi- 
cation, or the said drawings, or as to the matter of charge, on 
account or otherwise, as between the Corporation and the con- 
tractor, either during the progress or after the completion of the 
works, the decision of the engineer shall be final and binding on 
both parties.” On looking through these famous clauses one 
would think that it would be by the purest accident that the con- 
tractor got paid at all, and it would only be by good luck that he 
escaped paying the Corporation some indemnity. As a matter of 
fact, familiarity in this case brings its usual result, and these 
clauses are generally just taken as read, and are referred to as 
‘‘clauses of the usual significance.” The only ones a tenderer 
spends any time over are those relating to ‘‘time of delivery,” 
‘*nenalties,” and more especially to ‘‘ terms of payment.” 

Penalties.—There is usually a penalty put against bad delivery, 
but as a rule it is not abnormal. A curious fact in connection 
with penalties is that, according to law, the payment of a penalty 
cannot be enforced unless it is claimed as ascertained liquidated 
damages ; in the later specifications it is putin this form. Itis very 
often stated that if the plant uses any more steam than a certain 
amount per kilowatt or per iadicated horse-powerthat a penalty of so 
much per pound will be enforced. As a set-off against this the 
purchasers appear to be very generous by offering the contractor 
a bonus for every pound of steam under that figure, but take care 
to make it so low that there is no chance of any bonus changing 
hands. For instance, the Yorkshire House-to-House Company 
offered a bonus of ‘‘ £200 per pound, or pro rata for every complete 
tenth part of a pound, for every pound or part of a pound under 
145 1b. per indicated horse-power.” That was for a compound engine 
running at 100 revolutions, 125lb. pressure, and the water was 
measured into the boiler. In short, they put the amount of steam 
at such a low figure that the contractor will be lucky if he reaches 
it, and stick on a penalty for anything above it, and a bonus for 
anything below it, so that here again the manufacturer has every- 
thing to lose and nothing to gain. 

Terms of payment. —- This is a clause that is always 
examined, and it ofter requires to be done carefully. It does 
not do to be in a hurry when you want to know how you 
are going to be paid. For example, Derby Corporation tells 
you in this manner, ‘Clause 37, that subject to the conditions 
herein contained, the contractor shall be entitled to payment for 
his work in manner following, that is to say, to a monthly instal- 
ment equal to 80 per cent. of the prima facie value, as far as the 

* Read before the Yorkshire College Engineering Society, January 
Blst, 1808, 
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same may then be ascertained, of the amount of work executed 
in the then preceding month, to a future instalment of 10 per 
cent. of the prim suciv value, as far as the same may then be 
ascertained, of the amount executed, when such works have been 
completed, and delivered to and accepted by the Corporation in 
manner aforesaid, and to the balance, whatever the same may be 
found to amount to, so soon as the responsibility of the contractor 
shall have ceased and been carters: Provided no sum or sums 
of money shall be considered and owing, nor shall the contractor 
make or enforce any demand upon or against the Corporation for 
or on account of any work executed by him, unless the contractor 
shall have delivered from time to time, and at all times within one 
week from the expiration of the month in which the amount of 
work then claimed for shall have been performed, a true and 
proper claim, or true and proper claims, nor unless the engineer 
shall have certitied or recommended the amount to be paid, as 
such instalment or balance to the contractor, and that the con- 
tractor is reasonably entitled to such instalment or balance respec- 
tively, nor unless such certificate shall have been presented to the 
Town Clerk ; nor shall any such sum or sums of money be con- 
sidered payable to the contractor unless the expiration of fourteen 
days after such certificate shall have been so presented; nor 
shall any omission to pay the amount of such certificate at the 
time the same be payable be held, or deemed to vitiate, or avoid, 
or in any way affect the contract ; but in such case the contractor 
shall be entitled by way of compensation to interest thereon, at 
and after the rate of £5 per cent. per annum, for such time as 
such omissions shall continue. Provided always that with respect 
to all admitted and adjusted claims made in pursuance of the 
fifth section of this specification, the contractor shall be entitled to 
be paid in full, and with respect to any disputed or unadjusted 
claim or claims made, or alleged to be made, in pursuance of such 
section, or otherwise the contractor shall not be entitled before 
the fina! settlement of the contract, to any payment on account or 
otherwise, unless and until the engineer shall certify the correct 
amount of such claim or claims; nor unless and until the contrac- 
tor shall give a receipt in full for and in respect of any monies paid 
to him in discharge thereof. And provided also, but subject as 
lastly mentioned, that for the greater convenience of the parties 
it shall be competent to the engineer to give the contractor recom- 
mendations for payment on general account in anticipation of any 
prima facie or final certificate, or of any award, as the case may 
be, and to ihe Corporation or duly authorised agent to make to 
the contractor any payments on general account, either in pursu- 
ance or in anticipation of such recommendations or otherwise, 
and to set off the same; and provided further that no certificate 
or recommendation, nor any payment on general account, shall be 
taken to be an admission of the due performance of the contract, 
or of any part thereof, or of the accuracy of any claim or demand 
made by the contractor, nor shall any such certificate, recommen- 
dation, or payment, conclude or prejudice the powers of the 
engineer or the settlement of the contract, and the determination 
of the sum or sums, or balance of money to be paid to or received 
from the contractors; nor in any other way vary or affect the 
contract entered into by the contractor.” Contrast that with the 
manner in which the engineer for a company puts it, viz., *‘ 80 per 
cent. when the whole of the stuff is delivered on ground, we to 
keep 20 per cent. in hand, until the end of three months, after 
the engine has been tested to our satisfaction.” Comment is 
superfluous. 

Cost of tendering and manufacture. —The cost of tendering for 
electrical work is considerable, and sometimes out of all proportion to 
its value. One of our largest electrical firms spent £200 in tender- 
ing for the work in connection with a new station, and they did 
not get the order. Another well-known firm of engine makers 
tendered 215 times with an electrical establishment without obtain- 
ing an order ; I hcpe they will get one before the 300 is up. One 
engineer in beginning a station asked for no fewer than thirty-seven 
drawings of parts of the installation. Seeing that for every tender 
advertised there will be at least six firms competing, there is a 
great deal of wasted work when they all have to produce so many 
drawings. Another source of expenseis that the drawings must often 
be drawn to a certain specified scale, which is quite unnecessary. 
In one case | remember the arrangement plan had to be drawn to 
a scale of ,',in. to a foot, the other ones to jin. or lhin. to a foot. 
The borough engineer, when asked if it was absolutely necessary to 
draw them out to these scales, said, ‘‘Oh, not all; they were that 
way in the original specitication, and | just copied it out again.” 
He did not realise the time and expense in changing complicated 
drawings from one scale to another. Then it is quite customary 
to axk for a complete set of prints of every detail in the contract, 
occasionally in pho and must be signed by the engineer 
before work is proceeded with, but although he signs them he 
carefully states that by so doing he takes no responsibility for the 
correctness of the work. These men abhor responsibility. It does 
not seem to be the right thing, from the manufacturer’s point of 
view, that he should scatter all over the country detail working 
drawings of his machinery that has been designed at great cost, 
and is the outcome of much experience, but it is done every day. 
Another request which is not liked in the drawing-office is the 
demand for foundation arrangements a few days after the order 
is given out. The consequence is that in the case of new designs 
which occur very often you have to plant the foundation bolts 
and trenches and afterwards make the engines to suit. I don’t 
see the absolute necessity for foundation arrangements before the 
engine-house is built. In order to show the difference between 
electricians and ordinary beings I give this case. In one of the 
towns on the North-East Coast a firm of shipbuilders turn out 
annually about ten large steamers, which cost approximately 
£29,590 each, when the engines are included. That firm, I know 
for a fact, does not spend £5 per annum in the drawing-office for 
tenders! Well, in the same town a few months ago the Corpora- 
tion advertised in all the leading engineering papers that ‘‘ they 
were prepared to receive tenders for one steam feed pump.” 
Specifications and forms of tender could be obtained from the 
borough electrical engineer by paying a deposit of 21s. Tenders 
must be in not later than twelve o'clock noon on a certain date. 

Cost of manufacture of the engines is also higher for electrical 
work, which will be explained when we come to that part of the 
subject. Another item which runs the price up is the testing they 
have to go through. The boilers have to pass an evaporation test. 
The engines and dynamos have to be tested all round ; the feed 
pumps, and condensing apparatus likewise are subject to a similar 
examination. The following clause relating to tests is taken from 
a specification: ‘‘Each engine, alternator, and exciter to be 
erected and coupled together and run continuously for twelve 
hours, viz., four hours at full load, four hours at three-quarter load, 
and four hours at half load, at the maker’s works, in the presence 
and to the satisfaction of the engineer. The steam consump- 
tion will be taken at each of the above loads, and the average 
consumption of water per kilowatt hour, measured at the 
terminals of the alternator, not to exceed 321b. for double- 
compound, and 281b. for trtple-compound plants. The tests 
specified herein for temperature, conductivity, &c., will also be 
made. Independently of the above tests, each engine will be 
exhaustively tested on the brake, at full load for twelve hours. 
These tests will be repeated after erection at the central station, 
together with any other the engineer may deem necessary.” Now, 
it is all very well to test an engine, but it can be overdone ; and 
in such instances as this the cost of testing comes to a considerable 
percentage of the total value of the engine, especially when it 
is a small one. This point is often entirely ignored by the 
electrician, who will coolly turn round and tell you that he 
could buy a marine engine of equal power at a much 
lower figure. When an engine has to be tested on the 
brake for efficiency, it is no use taking the first day’s 
figures, or even the first week’s, that is, if an efficiency of 90 per 
cent. is guaranteed. It is usually found that it takes an engine 
about three weeks running night and day before it gets up to the 


mark. Now there is no fault to be found in demanding a brake 
test ; every engine ought to be similarly tested, weak spots are 
found out and put right, and the engine leaves the shop in a 

sition to take up its full load at once without any trouble. But 
it has got to be paid for, that wants to be realised more by the 
purchasers. A plant that has to pass stringent tests must be an 
economical plant ; an economical plant must do its work very 
easily, so must be a large plant, and as a large plant costs more 
money than a small plant, therefore an economical one costs more 
than an uneconomical one. It is safe to say that the price of a 
first-class plant is 50 per cent. more than one which could be 
bought to do the same work when economy and efficiency are not 
considered of much importance, especially in small sized units. 
Having now got through the preliminaries, we come to the 
specification proper, which is divided into sections, and are 
generally arranged as follows :—(1) Boilers and accessories ; (2) 
pipes; (3) steam alternator: (4) switchboard and meters: (4) 
underground work ; (6) are lamps, As I have said before, we 
cannot pretend to discuss all the subjects, and will spend the 
remaining time on the first three. 

Boilers.—The class of boilers used differ greatly in their con- 
struction; they are usually either Lancashire, Babcock and 
Willcox, locomotive, or marine, the first two being by far the most 
general. You can scarcely imagine two boilers so different in 
their design, yet it is generally a case of either one or the other, 
and often both are used in the same place. There are many 
points to be dealt with when settling on the style of steam 
raisers. In large towns, where ground rent is heavy and the 
price of land high, efficiency often has to be sacrificed to the 
keeping down of the annual charges involved. Another important 
point is the quality of the water used. As every central station 
is liable to be called upon suddenly to supply abnormally large 
demands, owing to sudden fogs, &c., it would appear that a boiler 
which raised steam quickly is a necessity. In the water-tube 
boiler this faculty is fully developed, and it is often 
used on account of this quality alone. The Lancashire boiler 
is often preferred on account of its storage capacity, 
but to get steam quickly it is necessary to keep a boiler always in 
reserve under stcam, so that the time required to get it in com- 
mission is not more than would be wanted with a water-tube boiler 
when the water ix cold. In these two boilers we have the different 
extremities. (Quick steaming, no storage, take up little room, in 
the one case, and slow steaming, large storage, uses much more 
space, in the other case. A compromise of these qualities is 
found in a locomotive boiler. Boiling water in bulk, as in the 
Lancashire boiler. cannot be economical, especially under varying 
loads. The tubular boiler splits up the water, gives better heating 
surface, so must be more economical, but its small space available 
for water renders it more dangerous, and should the feed-water be 
stopped no time is available to put matters right, and often the 
fires have to be drawn. 

Whereas, in the locomotive type we have a quick steam raiser, 
a fair storage capacity, and use comparatively little space, while 
another advantage is that no brickwork or setting is wanted, so 
that, everything else being equal, it seems to fulfil] most nearly the 
conditions required. The question of maintenance and repairs 
requires some consideration. In the Lancashire boiler the dete- 
rioration is fairly even, but it must not be forced. The great 
difference in expansion when a big fire is lit to raise steam quickly 
before the large mass of water is heated must do damage to the 
boiler, and it only requires this practice to be repeated often 
enough to cause disaster. In the Babcock and Willcox type the 
greatest trouble is a failure of the tubes owing to scaling. The 
caps on the sections opposite the tubes are dependent entirely on 
the thread of « screw to keep them in position, this piece of design 
if often objected to by the engineers. The weak part of a 
locomotive boiler is undoubtedly the fire-box, but when the water 
is good and the box is made of copper, it has a long life and 
makes steam very comfortably. The marine boiler as yet is not 
largely used ; it may be described as a very good generator in a 
very bad shape, and as space is not of so much importance ashore 
as on board ship it is not likely that this boiler, with its large 
diameter and great extent of flat surface, necessitating very thick 
plates and a great amount of staying. will become general when 
other kinds can do the same duty with much less weight of 
material at a reduced first cost. 

(To be continued.) 








REFUSE DESTRUCTORS AND ELECTRIC LIGHT- 
ING IN BERMONDSEY. 


THE Vestry of Bermondsey resolved on Monday, in the event of 
the passing of the Bill confirming the Vestry’s electric lighting 
Provisional Order, to erect a refuse destructor in conjunction with 
the proposed electric lighting station, in accordance with a lengthy 
report submitted at that meeting by Messrs. Kincaid, Waller, and 
Manville, the consulting engineers to the Vestry. The report 
refers initially to having reconsidered the question of a refuse 
destructor, and that it now appears the cost of disposing of the ash- 
bin refuse is as much as Is. 8d. per ton, as compared with ls. 2d. 
per ton estimated at the time when the consulting engineers 
reported unfavourably on the establishment of a destructor in June 
of last year, owing to the cheap system of disposal. In their 
opinion, however, if a site in the vincity of the Vestry hall could 
now be secured for the erection of a combined refuse destructor 
and electric light station, the heat produced by the combustion of 
house refuse might be economically utilised for heating the water 
at the baths and working the machinery used in the baths and 
wash-hcuses, with a consequent additional saving that would be 
effected by the utilisation of this heat for the production of 
electric ss Having reconsidered the question on this basis, 
Messrs. Kincaid, Waller, and Manville submitted an estimate of 
the capital cost of additional works for the erection of a refuse 
destructor to deal with 11,711 tons of house and trade refuse per 
annum. This estimate amounts to £10,000, comprising £1000 as 
additional cost of chimney shaft, £8000 for six destructor cells, 
with extra cost of containing buildings, inclined roadway and 
motor fans for forced draught, and £1000 for contingencies 
and clerk of works. The annual maintenance is put at 2s. ,%d. 
per ton of refuse, or a total of £1359, and the saving and revenue 
at £1170 per annum. The final financial statement is then set 
forth as follows : 


£ £ 
Annual maintenance .. .. .. «. «- «+ oc «- 1890 
oe ee er! 
- 189 
Present cost of disposing of 11,711 tons of house and 
trade refuse at Is. €d. perton.. .. .. .. .. 975 


Estimated net saving .. .. .. .. os «2 oe ee 786 

Quoting now from the report, the consulting engineers say :— 
‘** In the estimate of annual maintenance, we have taken the labour 
and superintendence on the basis of the destructor only being run 
six days in the week in place of seven, enabling you to work two 
shifts a day only. We have taken the cost of the removal of the 
clinker at 1s. 10d, per ton of clinker removed. (In this figure we 
do not quite agree with the surveyor, Mr. Sumner, who has 
estimated the cost of this, including both carting and tipping at 
2s. 8d. per ton). From our actual experience at Shoreditch, how- 
ever, where the cost of removing clinker must be at least as great 
as in any other part of London, and where only 1s. 10d. per ton is 
paid for this service, which amount, it is hoped, will be reduced in 
the immediate future, we have no hesitation in expressing an 
opinion that you will be able to dispose of such of your clinker as 
you require to have removed, for no greater charge than this. The 
amount of clinker is arrived at on the assumption that only 25 per 
cent. of the refuse burnt will be produced as clinker. At Shore- 





ditch the percentage of clinker is about 30 per cent. but there 
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can be little doubt that the refuse at Bermondsey is richer in 
combustible material than at Shoreditch, and we have therefore 
taken 25 per cent. as the residue. Of this 25 per cent., it is 
estimated by Mr. Sumner that one-third can be utilised for the 
purposes of the parish. We therefore believe that this inclusive 
estimate of maintenance for the burning of refuse, amounting to 
about 2s, 4d. per ton, is one that can be worked to in practice. 

The saving and revenue per annum takes the credit for the 
steam which may be utilised for the baths heating purposes, and 
also supplying “pnd there which at present consumes coal to the 
value of £431 19s, per annum. We have allowed in this estimate, 
as a debit to this item, the interest and sinking fund on £1000, 
which sum, it might be wise to spend in providing apparatus to 
enable the baths to be heated by the utilisation of the exhaust 
steam from the electric light engines in place of using live steam 
from the boilers for this purpose ; for you must bear in mind that for 
all heating purposes where the water is not required to be raised 
above boiling temperature, exhaust steam is practically as useful 
as live steam, leaving only live steam to be used for the actual 
boiling in the washing troughs. Credit is taken for one-third of 
the clinker a | at Zs, per ton. This price, Mr. Sumner 
estimates, it will be worth for other parish purposes. There is a 
credit for 2180 tons of combustible trade refuse which we have 
taken at 2s. 6d. per ton, but which is included in Mr. Sumner’s 
figures at only Is, 8d. per ton. Here again we feel sure from our 
experience at Shoreditch, that at least 2s. 6d. can be obtained for 
the burning of trade refuse on the average. 

Then comes the estimate of coal saved in the electric-generating 
station, which is calculated on the basis of the destructor running 
only six days per week, coal being used on Sundays. We have no 
hesitation in stating definitely that the 11,000 tons of refuse you 
have to burn will produce all the power required for the plant 
you are proposing to put down in the first instance in your electric 
lighting station, as the proportional amount of power produced at 
Shoreditch per ton of refuse is greater than this, notwithstanding 
that probably their refuse has a smaller caloritic value than that at 
Bermondsey. 

Finally, you must bear in mind that during a great portion of 
the day the live steam produced by the dust destructor will not 
be utilised, as the electric-generating station will then be 
producing but a small output, unless a day load is found in the 
shape of a supply of current for motive power purposes. 

The financial statement shows you that under these estimates a 
net saving of £786 15s. 4d. per annum will probably be made on 
the combination of a dust destructor with the electric-generating 
station and baths, which is so considerable an amount as to cover 
all contingencies and still leave a certainty of a considerable 
annual saving being made ; whilst on the other hand you will be 
sure that the price of disposing of the refuse will remain a 
constant quantity year by year, delivering you from all doubt as 
to the cost of its disposal by any other methods, increasing as it 
very probably might do.” 








IRON AND STEEL INSTITUTE. 





TN accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held at Stockholm on 
Friday and Saturday, August 26th and 27th next. The following 
papers have been promised for reading :—({1) ‘‘ On the Develop- 
ment of the Swedish Iron Industry,” by Richard Akerman, 
Director-General of the Swedish Board of Trade, Honorary Mem- 
ber and Bessemer Gold Medallist. (2) ‘‘On the most Prominent 
and Characteristic Features of Swedish Iron Ore Mining,” by 
Protessor G. Nordenstriim, School of Mines, Stockholm. (3) ‘On 
the Danger of using too Hard Rails,” by C. P. Sandberg, 
M. Inst. C.E. (4) ‘On the Action of Explosives on the Tubes 
of Steel Guns,” by Professor W. C,. Roberts-Austen, C.B., D.C.L.. 
F.R.S., Vice-President. (5) ‘‘On Brittleness in Steel, produced 
by Annealing,” by Mr. J. E. Stead, F.I.C., Member of Council, 
Middlesbrough. (6) ‘‘On the Micro-Chemistry of Cementation,” 
by Professor J. O, Arnold, University College, Sheffield. (7) ‘‘On 
the Influence of Metalloids on Cast Iron,” by Guy R. Johnson, 
Embreville, Tennessee, U.S.A. Members who intend to take 
part in the discussions will, on notifying such intention to the 
Secretary. have copies of the papers forwarded to them in ad- 
vance, 

The programme of the meeting is as follows :— 

Wednesday, August 1ith.—The s.y. Argonaut, 3254 tons and 
1000-horse power, specially furnished by Dr. H. 8. Lunn to con- 
vey the members to Sweden, and to serve as a floating hotel, will 
leave Newcastle at 6 p.m. The vessel will call at Kiel and Copen- 
hagen, and will lie at Stockholm during the meeting, taking 
Wisby, Gothenburg, and Christiania on the return journey. The 
Orient Steam Navigation Company’s s.s. Lusitania will leave 
London the same day ona pleasure cruise to the Baltic, and will 
also lie at Stockholm during the meeting. 

Thursday, August 25th.—The s.y. Argonaut will arrive at Stock- 
holm in the morning. In the evening there will be a reception 
and conversazione by the Local Reception Committee, at the 
Jernkontorets building. To this ladies will be invited. 

Friday, Angust 26th.—In the morning the members will be 


received by Baron G. Tamm, President of Jernkontoret and | 


Governor-General of Stockholm, President of the Reception Com- 
mittee ; by Mr. R. Akerman, Chairman of the Executive Com- 
mittee ; by Mr. J. C. Kjellberg, Honorary Secretary ; and by the 
Members of the Local Reception Committee. Immediately after- 
wards the general meeting will be held, and a selection of papers 
will be read and discussed. At 7 p.m. there will be, by kind 
invitation of Jernkontoret, a banquet at Hasselbacken. Ladies 
will not be invited. 

Saturday, August 27th —The general meeting of the members 
will be continued, and a selection of papers read and discussed. 
It is hoped that in the evening H.M. the King of Sweden and 
Norway will graciously consent to receive the members at one of 
the Royal Palaces. Ladies will not be invited. 

Sunday, August 28th.—In the evening the s.y. Argonaut will 
leave Stockholm, and one hundred of the members, who, in 
reply to the circular of March 17th, expressed a desire to 
receive invitations to visit works, will leave in two special trains. 
The fifty members comprising Group A will visit Griingesberg Lron 
Mine; the Ironworks of Domnarfvet, belonging to the Stora 
Kopparberg Company, the Ironworks of Hofors, of Sandviken, 
and of Forsbacka; the Falun Copper Mine; Dannemora Iron 
Mine, and Skutskar Saw Mills. The fifty members comprising 
Group B will visit Laxa Iron and Cellulose Works, Degerfors 
Ironworks, Bofors Ironworks and Ordnance Factory, Nykroppa 
(Storfors) Ironworks, Persberg Iron Mine, and the Uddeholm Iron 
and Cellulose Works. Ladies and the members not taking part 
in these excursions will proceed in the s.y. Argonaut to Gothen- 
burg, calling at Wisby, a town of the highest historical and 
antiquarian interest, and of great natural beauty. At Gothenburg 
they will be re-joined on Thursday, September Ist, by the members 
returning from the excursions to works, 

_ Friday, September 2nd.—The s.y. Argonaut will arrive at Chris- 
tiania. 


who wish to avail themselves of this reduction must apply to the 
secretary for the requisite tickets. Members are also requested to 
communicate to the secretary the addresses to which they wish 
their badges of membership to be sent. 








LAUNCHES AND TRIAL TRIPS. 


On July 1st Messrs, Wm. Simons and Co., Limited, Renfrew, 
launched, complete, from their yard the Fedor Enrold, being the 
third of four powerful barge-loading dredgers which they have 
on order for the Russian Government. This vessel has been con- 
structed under the inspection of and is also classed by Bureau 
Veritas. Independent steam hoisting gear is provided for manipu- 
lating the bucket ladder, and also independent steam winches are 
fitted at the bow and the stern of vessel for manceuvring when 
at work. Electric light is fitted on deck and throughout the 
vessel for working day and night. There are separate cabins 
for the officers and crew, and private cabin on deck is also 
provided. 

On Saturday, July 2nd, Sir Raylton Dixon and Co,, Limited, 
launched from their Cleveland Dockyards, Middlesbrough, a steel 
screw steamer, being the second of two built to the order of 
Mr. Martin Carl, of Copenhagen. Her principal dimensions are 
250ft. by 35ft. 6in. by 19ft. moulded. She is built to Lloyd’s 
rules, with special arrangement of loading facilities and continuous 
hatchways, for a deadweight capacity of about 2000 tons on a 
light draught of water. Triple-expansion engines will be fitted by 
Messrs. George Clarke, Limited, Sunderland, having cylinders 
18in., 29in., and 48in., by 33in. stroke, with one large boiler 
working at 160 1b. pressure. The vessel has been constructed 
under the personal supervision of Captain Knudsen. On leaving 
the ways she was named Therese, by Miss Laura Caspar, of 
Linthorpe. 

On June 27th the s.s, Bellerby, built by Messrs. Ropner and 
Son, of Stockton-on-Tees, to the order of Messrs. R. Ropner and 
Company, West Hartlepool, made her official trial trip in the Tees 
Bay, which was highly satisfactory to both her owners and builders. 
This steamer has been built under the trunk patent, and has full 
poop, bridge, and topgallant forecastle. The saloon and cabins 
for captain and officers are fitted in the poop, with accommoda- 
tion for engineers and apprentices in houses on the bridge deck, 
the crew being berthed in the forecastle as usual. The steamer 
will carry about 4600 tons on Lloyd’s summer freeboard, on a light 
draught, and has all the most recent appliances for the expeditious 
loading and unloading of cargoes, her outfit and equipment 
generally being quite up to date. The steamer is fitted with a set 
of powerfu! triple-expansion engines by Messrs. Blair and Co., the 
well-known engineers. After a successful run, when the machinery 
gave out the best results, the vessel] made for the Tyne, where she 
will load for Genoa. The owners were well represented by their 
marine superintendents, whilst Mr. Leonard Ropner represented 
the builders. 

On Monday, July 4th, the fine steel screw steamer Elna, 
built by Sir Raylton Dixon and Co., Limited, Cieveland Dock- 
yards, Middlesbrough, to the order of Mr, Martin Carl, of Copen- 
hagen, was taken out to sea for her official trials under the com- 
mand of Captain J. Miller. Her principal dimensions are 250ft. 
by 35ft. 6in. by 19ft. moulded. She is built to Lloyd’s highest 
class, single-deck rule, having poop, bridge, and forecastle, and a 
deadweight capacity of about 2000 tons on a light draught of 
water. Triple-expansion engines have been fitted by Messrs. Geo, 
Clarke, Limited, of Sunderland, having cylinders 18in., 29in., 
48in., by 33in. stroke, with one large boiler working at 160 lb. 
pressure. The vessel has been constructed under the personal 
| Supervision of Captain Knudsen, and is a sister vessel to the 
Therese, which was launched by Sir Raylton Dixon and Co., Limited, 
on Saturday last. After the trials, which passed off most satis- 
factorily, the vessel proceeded to Blyth to load for Copenhagen. 

On the 30th ult., Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunderland, 
launched the s.s. Moorgate, built to the order of Messrs. The 
Dowgate Steamship Company, Limited, of London, of which Mr. 
H. W. Dillon is the managing owner. She is built on the three- 
deck rules, to Lloyd’s highest class, with only one deck laid. Her 
principal dimensions are: — Length between perpendiculars, 
| 885ft.; breadth extreme, 45ft. 6in.; depth moulded, 26ft. 4in. 
| She is designed to have a large cubic and deadweight capacity, 
which will be carried_on a moderate draught of water. The pro- 
pelling machinery is constructed by Messrs. John Dickinson and 
Sons, Limited, of Sunderland, the sizes of the cylinders being 
23in., 38in., 62in., by 42in. stroke, supplied with steam from two 
multitubular boilers at 160lb. pressure. The vessel was named, 
and launched by hydraulic power. by Miss Harland, daughter of 
Captain Harland, who will take command of the vessel, 














ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THE returns of the Witwatersrand gold output for April, which 
are just coming to hand as I write, show another considerable 
increase in the production. On the other hand, the official 
statistics of the imports of machinery and plant into the Trans- 
vaal show a heavy decline upon the totals of ayear ago, The two 
facts to a certain extent explain each other. All the richer mines 
have completed their capital expenditure upon equipment, and the 
only mines requiring mechanical installations upon a large scale 
are those which possess the necessary funds to pay for them. No 
doubt we should see dozens of financial ‘‘ reconstructions” for this 
purpose, were it not for the utter stagnation in Kaffir shares, both 
in Johannesburg and London. 

The mines labour under such disabilities as excessive railway 
rates, insufficient labour supplies, an illicit drink traffic, a monopoly 
in dynamite, and unchecked gold thefts. The removal of these 
evils, or their mitigation, would be the equivalent of an advance 
of one or two pennyweights per ton in the grades of ore mined. 
That would mean in its turn the conversion of properties at present 
‘‘impossible” into properties that could be worked at a profit. 
It is only natural that capitalists refuse to sink money in develop- 
ment and equipment under present conditions, when so much more 
can be got for the outlay once these reforms are accomplished. 
Moreover, it must be remembered that an Industrial Commission 
of the Boers themselves has recommended the amelioration of 
every one of the grievances catalogued above. Unfortunately 
the dominant party at Pretoria is hostile to the mining industry, 
and stolidly refuses all concessions. Left to itself, this party 
would yield nothing to the English mining financiers and managers. 
Race hatred means a good deal for the Boer, while of the most 
elementary economics he knows nothing. His narrow policy has, 
however, seriously embarrassed the Republic’s finances, and it is 

robable that before long the Pretoria rulers will have to go to 
urope for a loan of several millions, They will then find that the 
Berlin and Paris houses are at one with the London capitalists in 
demanding industrial reforms as a condition to advancing money. 





Monday, September 5th.—The s.y. Argonaut will arrive at New- 
castle, 

A fortnight before the meeting in Stockholm a limited number of 
members will, by kind invitation of the Gellivare Mining Company, 
visit the mines of Gellivare, Luossavaara, and Kiirunavaara, within 
the Arctic Circle. In view of the difficulty of securing suitable 
hotel accommodation and sleeping cars on the railways for a large 
number, a sea route to Stockholm will be found most convenient. 
At Stockholm the s.y, Argonaut will lie in close proximity to the 
Grand Hotel and the Opera House. 

Members proceeding to Sweden by the Overland Route will have 


When that threefold pressure is applied Pretoria may grudgingly 
give way and grant the Witwatersrand a more or less restricted 
meed of reform. Until that day British engineers and machinists 
can only expect a very moderate flow of orders from the Transvaal 
goldfields. 

In the early days of the Rand, locomotive boilers and simple non- 
condensing engines were considered good enough for all require- 
ments, Since then academic engineers of ~~ repute have been 
imported, who have almost ignored workable qualities in the 
search for the highest attainable theoretical efficiency. The result 
has been a series of breakdowns and complete derangement of 


fractional fuel economy per indicated horse-power to make up for 
the loss involved. The proper type of engine for the continuous 
running of a heavy stamp battery, with all its enormous strain and 
vibration, is obviously a mill engine. Some of the more up-to. 
date consulting engineers, however, have been essaying types of 
engines which have been built specially for electric lighting work, 
One can hardly expect an engine running at 350 revolutions to 
drive a mill uninterruptedly for thirty days without requiring any 
repair. Yet this is what is required of a battery engine. It js 
not in the least surprising that fast-running quadruple-expansion 
electric lighting engines, when applied to battery driving, have 
proved a continual source of trouble. Experience seems to show 
that the best possible engine for this class of work is the com. 
pound surface-condensing type, of massive but not too complex 
design. 

Most of the mines which have any money tospend are going in for 
condensing plants, which give valuable results in the shape of fuel 
economy. Air-compressing plants are being augmented ip ssible, 
so as to provide auxiliary power for machine drilling in the event 
of a scarcity in machine labour. Cyaniding and slimes plants are 
being continua!ly added to and improved, and there is a great 
demand for electric motors in connectioa with this class of work, 
The Rand Mines, the great ‘‘ deep level” corporation, has set an 
excellent example by ordering automatic weighing machines for a!| 
the mines under its control. These are intented for exactly 
ascertaining the weight of ore crushed per stamp per day. As 
such a system will add greatly to the value of the data upon 
which the efficiency of mine plants are tested, every paying 
mine on the Rand is likely to equip itself with such apparatus, 

A fine engineering feat has been accomplished during May at the 
Howard shaft of the Sunnier West mine. No fewer than 183ft. 
were sunk in the course of the month—a world’s record for this 
class of work. The average sinking at this shaft for past three 
months has been 137° 33ft. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Boiler plant of « sugar refinery.—The four-storey boiler house 
of the new Arbuckle refinery has twenty-three Babcock and 
Wilcox water-tube boilers, each rated at 302-horse power, or a 
total of 6946-horse power, fourteen boilers being on the second 
floor and nine on the third. They are set in ten batteries of two 
boilers each and three single boilers. Each boiler contains 
sixteen sections of tubes, each section being nine tubes high. 
The tubes are 4in. diameter and 18ft. long. Each boiler has two 
42in. drums. There are four economisers on each floor, one for 
each two batteries of boilers, and the flues are so arranged that 
the gases from a ed of batteries may be carried either through 
its economiser or below it in case the economiser should require 
cleaning or repairs. To each boiler are fitted two under-feed 
mechanical stokers, operated independently of each other. Each 
stoker consists of a retort or magazine in the furnace and 
extending below the grate surface, and connected with a hopper 
located in front of the boiler by means of a conveyor pipe. In 
the bottom of this retort a worm is revolved by means of a small self 
contained steam motor, which requires only about 0°2-borse powe 
to operate it. The coal which is fed into the hopper is carried by 
the worm through the conveyor and the retort, upto and spread over 
the grate surface. The draught for combustion is furnished at a 
pressure of about 14 oz. by means of blowers, which are hungin this 
case from the bottom of the coal bins. The air is admitted to 
the stoker through tuyere blocks placed on top and around the 
outer edge of theretort. The rate of feed of the coal and the 
amount of air used in the furnace are entirely under the control 
of the firemen. The building is on the river front, and coal from 
the barges is handled by mechanical means, A steel tower is 
built close to the wharf, and from it there extends over the water 
a parabolic trussed beam which is hinged at the tower so that it 
can be swung out of the way of the mast of a vessel. This beam 
forms the support for a travelling carrier, from which is suspended 
a grab bucket operated by a hoisting engine in the tower. The 
coal, on being hoisted from the boat, is deposited in a hopper in 
the tower, in which it is automatically weighed by a scale over 
head from which the hopper is suspended, From the hopper it 
passes into a coal-cracking machine, which reduces it to a size 
suitable for the stokers, and from the cracker it passes through a 
chute into a filler which loads it into the buckets of a Hunt travel- 
ing conveyor. The endless chain of buckets then carries the coal 
up an inclined plane to the storage bin at the top of the boiler 
house, depositing it at any desired point in the length of the bin. 
The feed-water heaters are each 12ft. 6in. long and 5ft. 8in. dia- 
meter, with l6in. exhaust steam inlets and outlets, Sin. feed- 
water inlet and 6in. outlet, and are rated each at 1500-horse power. 
The feed-water purifiers are 5ft. 8in. diameter and 30ft. din. long, 
and are rated at 1250-horse power. The feed-water enters at six 
different points on the top of the heater, and is taken out through 
a 6in. opening in the bottom. The steam is i ag through a 
10in. pipe. Both ends of the heater are removable, so that the 
scale pans may be removed from either end as may be most con- 
venient, In some Babcock and Wilcox boilers, taking forced 
draught at jin. water pressure under maximum load, the quantity 
of air supplied is automatically regulated by the steam pressure in 
the boiler, the fan slowing down as the pressure increases beyond 
the desired point. The system includes the blower and an engine 
to drive it, with a regulating eos ong on the steam inlet pipe 
to the blower engine, so arranged as to open and increase the 
speed of the fan when the pressure of steam in the boilers falls 
below the desired point, and to close this valve when the pressure 
is restored. There is also a pressure reducing valve placed in 
series with the regulating valve to limit the high speed of the fan 
and the consequent draught pressure. A by-pass around the 
regulating valve admits a little steam to the engine when the 
regulating valve is closed, and gives the fan just enough speed to 
keep up the combustion and keep the grates cool. 

Marine notes,—The largest cargo ever carried on the Great 
Lakes was that of 6823 gross tons of iron ore recently delivered 
to the Illinois Steel Company by the steamship Superior City. 
Previous to this the record was 5638 gross tons of corn, carried by 
the new steamer H. R. Linn.—The new steamer Georgia, built for 
passenger service on Lake Michigan, is 206ft. long and 34ft. beam, 
with accommodation for 150ft. passengers and a freight capacity 
of 800 tons.—Another large steamer for the Great Lakes is the 
Presque Isle, which was launched in May. It is 426ft. long, 406ft. 
on the keel, 50ft. beam, and 28ft. deep. It will be driven by 
quadruple-expansion engines, steam being supplied by two Bab- 
cock and Wilcox water-tube boilers. The hull hasa steel tank top 
and a 53ft. water-ballast tank bottom, extending from the collision 
bulkhead to the engine-room bulkhead, and divided into three 
compartments. It will carry 6000 tons of cargo on a draught of 
14ft. Its cost was about £40,000.—At a builder’s trial of the new 
revenue cutter Algonquin, on Lake Erie, a speed of 18°4 knots was 
attained. Asthe boilers were not fully lagged, thecoal was poor, and 
the full force of firemen was not on board, it is expected to increase 
the speed to 19 knots. The engine runs at 162 revolutions. The 
boat will be cut in two and sent down to the Atlantic, for use by 
the navy as a torpedo boat—The largest wooden steamer in com- 
mission on the Great Lakes, if not in the world, is the Thomas 
Cranage, recently built on Lake Michigan. It is 330ft. long, 43ft. 
beam, and 26ft. moulded depth, with a minimum depth of hold of 
20ft. 6in. It is of Michigan white oak throughout, except the 
white pine deck planking. At the heads of the frames is a steel 
strap, gin. by 14in., and on each side is a steel arch, fin. thick and 
14in, deep, extending from end to end. There are also diagonal 
steel straps riveted at their intersections. The tonnage is 2220 
gross, or {56 net, with a displacement of 4000 tons, It will carry 
110,000 bushels of wheat on a draught of 16ft. 6in., and 3050 gross 
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driven by a triple-expansion engine, with cylinders 20in., 33in., 
and 54in. diameter, and 42in. stroke, the engines and boilers being 
slaced well aft, as in many of the Lake freight steamers. A 
Fniversal coupling connects the crank shaft with the thrust shaft. 
There are two Scotch boilers, 14ft. diameter and 12ft. long, carry- 
ing a pressure of 1601b. The bunkers have a capacity for 300 tons 
of coal. The vessel has a regular sea speed of 134 knots, and a 
maximum of 14 knots per hour. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue importance which _ continues to attach to the coal and 
colliers’ wages questions in this part of the kingdom is sufficiently 
shown by the condition of the finished iron market on 'Change in 
Birmingham this — Thursday — afternoon. The market was 
excited on the matter of prices, owing, first, to the dearer fuel 
conditions which have resulted from the action of the coalmasters 
in giving notice of the withdrawal of discounts, and, secondly, to 
the continued upward tendency of pig iron, The Unmarked Bar 
Association and the Gas Tube Strip Association each held meetings, 
adjourned from last week, to consider the question of declaring an 
advance ; and practically, as the outcome of at least the barmakers’ 
meeting, common bars were 5s. per ton dearer, bringing the 
official price for this class of iron up to £6 and £6 5s, Makers de- 
clare that this same will be their quotation on Quarter Day—next 
Thursday—and that the continued advances in coal and pig iron 
leaves them no alternative unless they are to lose money on the 
orders accepted. Merchant bars are £6 10s, to £6 12s. 6d., and 
for superior sort £6 15s., while marked bars are for the present 
unaltered at £7 to £7 10s. Whether this will remain the price 
next week also is not quite clear, but it is generally expected it 
will. Hoops are £6 7s. 6d to £6 10s., and gas tube strip something 
approaching £6 per ton, these last makers this afternoon follow- 
ing hard in the wake of the unmarked bar makers in the matter 
of putting up prices. 

Adyices to hand during this week foreshadow a good export 
demand for the new quarter, especially in best iron and corrugated 
sheets for Australia, and cast iron pipes, wrought tubes, and 
machinery for the Cape. District consumers have been very 
busy for the last month or more, and are now requiring larger 
supplies of bar iron, tube strip, sheets, and hoops, than they 
have wanted for some months. The difficulty has lately been 
to obtain supplies of iron from the works fast enough. Sheets 
did not this afternoon participate to any considerable extent 
in the greater strength attaching to other descriptions of rolled 
iron, ‘lhe competition in this branch from South Wales, the North 
of England, Lanchshire, and some other outside districts, as well 
as in internal competition among the local makers themselves, 
prevent much improvement. Doubles were £6 10s, to £6 12s, 6d., 
with a few makers quoting £6 15s. The last price, however, was 
an outside figure and seldom obtained, except by a few best firms, 
Galvanised sheets remained at £9 15s. to £10, f.o.b.; with a 
tendency on the part of makers to try and secure £10 2s, 6d., or 
even £10 5s,, as a maximum for good sorts, 

Pig iron keeps in short supply, and prices are very firm, par- 
ticularly in view of the coming quarterly meetings, when a further 
advance is not improbable. Prices were quoted at 46s. to 46s. 6d. 
for Northampton forged pigs, 46s, to 47s. 6d. for North Stafford- 
shire, and 47s, to 48s. for Derbyshire and similar grades, Stafford- 
shire coal blast pig iron was quoted at the Association rate of 90s. 
per ton, and, owing to the combination, makers would not sell for 
less. Statfordshire all-mines—hot blast—were 52s. 6d. to 55s., and 
part-mines 45s, to 48s,, running practically on all fours with Midland 
imported pigs. 

Hematites were to-day—Thursday—mostly 60s. to 60s. 6d. for 
West Coast mixed numbers—Nos, 1, 2, and 3—but one or two makers 
asked as high as 623, 6d. No. 1 foundry hematites were mostly 
quoted to new customers 61s, to 61s, 6d., but makers explained 
that they did not care to sell No. 1 in any large quantities 
separate from Nos. 2 and 3, since it left the latter numbers 
largely a drug on their hands, 

Steel was in excellent request to-day in Birmingham, and makers 
have more work than they can get through. Prices are still 
moving upwards on the basis of £4 15s. to £5 for Bessemer 
billets and blooms, £5 to £5 5s. for best Siemens ditto, and £6 5s, 
to £6 7s, 6d. for girder and sections. 

Interest was excited in a report that a large number of German 
firms, including Krupp, are combining to establish a general 
agency in China for obtaining contracts for railway and public 
—_ ae The orders secured are, it is said, to be 
** pooied, 

Sir Benjamin Hingley, chairman of the Midland Iron and Stee! 
Wages Board, has been called upon to act as arbitrator in con- 
nection with a sheet iron wages dispute at the Bousfield Ironworks, 
Stockton-on-Tees, 

The heavy ironfounders have taken further orders for rolling 
plant, including satisfactory lines from iron and steel works on 
the Continent. The bridge and constructive people hold large 
contracts, and the galvanised iron manufacturers have a few better 
foreign orders. The engineers are well engaged, and can keep 
going several months on the existing orders for pumping plant 
wanted for mining and irrigation purposes. 

Following the example set by the South Yorkshire coalowners, 
and by manufacturers in some other parts of the kingdom, a few 
large manufacturing tirms in the Birmingham and Wolverhampton 
districts, nearly allied to the iron trade, have given notice to their 
workmen this week that all employés over sixty years of age will 
be discharged if considered by the foreman too infirm to be capable 
of following their employment with entire safety. 

An interesting ‘‘ demonstration” with a coal-gas driven motor- 
car has taken place this week in Birmingham, the inventor being 
Mr, W, H. Dunkley, of Birmingham, and the trial being held in 
the presence of a number of interested experts. In shape the 
vehicle somewhat resembles a bath chair, affording seating accom- 
modation for one person. The extent and capacity of the car is, 
however, a matter which is regulated merely by the particular 
purpose for which any vehicle may be required. The body of the 
vehicle carries apparatus for compressing ordinary coal gas into a 
steel cylinder, and from this storage a regulated supply is admitted 
to the engine, which by means of a gearing drives the car. It is 
claimed that 30 cubic feet of coal gas will afford 1-horse power 
for an hour, so that the cost of propulsion with gas at about half 
a crown a thousand cubic feet is not extraordinarily high. The 
car worked very well, the smell of exhausted gas and the vibration 
being apparently slight. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
_ Manchester,—Throughout all branches connected with engineer- 
ing, iron, and coal, the outlook, so far as trade is concerned, is a 
satisfactory one for the immediate future. The iron and coal- 
using industries of this district are all actively engaged, with the 
result that requirements for both raw and manufactured material 
are more than taking away the present production; whilst as 
regards fuel, pits, considering the season of the year, have perhaps 
not for a considerable time past been in a more satisfactory 
position with regard to moving away their output, and there are 
very few collieries in this district that, so far, have been under the 
necessity to go on short time. With respect to prices, although 
these in the iron and steel trade have perhaps not advanced to the 
extent that might have been anticipated on raw material, a strong 
upward move is now showing itself in most descriptions of manu- 





factured material, and the difficulty is becoming one not so much 
of price as of delivery. 

Generally a stronger tone was noticeable on Tuesday’s Man- 
chester Iron Exchange, and in pig iron, which has been the quietest 
feature in the market, there was more inquiry stirring, with a 
hardening up on some brands, which have recently been to a 
certain extent weakened by speculative transactions, For local 
and district brands quotations were unchanged, but very firm at 
full rates of 47s, 6d. for forge, to 49s. 6d. for foundry Lancashire, 
less 24 ; 43s, 6d. for forge, to 46s. for foundry Lincolnshire, and 
50s. to 51s, for foundry Derbyshire, net cash delivered Manchester, 
with makers as a rule so well sold that they are indifferent about 
booking further orders at present. Outside brands offering 
here have stiffened up slightly upon the minimum figures recent] 
quoted, good foundry Middlesbrough not averaging under 48s, 10d. 
to 49s, 4d. net delivered by rail Manchester, with Scotch iron, 
delivered Manchester docks, about 49s. 9d. to 50s. for Glengar- 
nock, and 50s, 3d. to 50s. 6d. for Eglinton, net, and American 
pig iron 47s, 6d. for ordinary to 50s. and 50s, 6d. for special 

rands, net cash. 

With regard to finished iron there has been a strong hardening 
up in prices for bars ; although there is not as yet any officially 
announced advance on the basis, Lancashire bars are not quoted 
under £5 17s. 6d. to £6, with North Staffordshire £6 to £6 2s. 6d., 
and it is not mg swe that £6 will before very long become the 
minimum for Lancashire, and £6 5s. for North Staffordshire, 
delivered in this district. Other descriptions of finished iron show 
no improvement ; sheets remain weak at about £6 17s. 6d. to 
£7 2s, 6d., and in hoops only an indifferent business is being done 
at the association list rates of £6 10s. for random to £6 15s. for 
special! cut lengths, delivered Manchester district, and 2s. 6d. less 
for shipment. Nut and bolt makers report rather more business 
coming forward, and list rates are very firm, with a probability of 
some advance on these, following the upward move in material. 

In the steel trade hematites are without quotable change at 
about 59s. and 59s. 6d. up to 61s. 6d., less 24, with local-made billets 
£4 10s. net cash ; but prices for manufactured steel have gone up 
quite 2s. 6d. per ton, the better qualities of bars being quoted 
£6 10s. to £6 12s, 6d.; common steel plates also £6 10s. to 
£6 12s, 6d., whilst £7 is now the general quotation for boiler 
plates delivered in this district. 

Ample evidence of the continued satisfactory position of the en- 
gineering industries is afforded by the extensions of works that are 
being carried out in various directions, whilst in most of the 
leading branches there is an unmistakeable stiffening up in 
prices on new orders—of which there is no scarcity, but rather 
more than most firms are'in a position to entertain—that are now 
being placed. If there is any change, it is, perhaps, that ma- 
chinists are not booking new work quite so freely as of late, 
but they are still all very well engaged. In fact, practi- 
cally all departments of engineering continue so full of work that, 
with very few exceptions, the orders already on the books will see 
them through the remainder of the year. 

A couple of important undertakings, which will largely contri- 
bute towards developing the industrial enterprise of this district, 
are now bringing themselves into sufficient evidence to call for 
notice. The new grain elevator on the banks of the Manchester 
Ship Canal, to which I have previously made brief reference, has 
now been completed, and provides a storage of 40,000 tons of 
grain, whilst its special arrangements enable grain cargoes to be 
discharged at the rate of 350 tons per hour, the grain being weighed 
continuously while being conveyed from the vessel to the elevator. 
The appliances for the delivery of the grain are of the most modern 
character, and so arranged that the grain can be sacked, weighed, 
and loaded into forty railway wagons and ten carts simultaneously 
all under cover, whilst ample provision is made for drying the 
grain, and in the event of cargoes arriving in a heated state they 
can by means of the dryer be quickly brought into a marketable 
condition. The other important undertaking is the partial open- 
ing of the Great Northern goods depét, which when completed 
will be a — important addition to the railway facilities of Man- 
chester for dealing with traffic, both generally and in connection 
with the Manchester Ship Canal. 

Amongst the numerous works extensions that have recently 
been carried out or are in progress in this district I may mention 
that West’s Gas Improvement Company, Limited, has just com- 
pleted important additions to its works and plant. The 
pattern shop has been enlarged to almost double its previous 
capacity, and the platers’ department has been considerably 
extended. The company has also opened a separate department 
for the manufacture of retort mouthpieces, covering a floor space 
of 33ft. wide by 150ft. long, and in this branch a good deal of 
special plant has been put down, including a couple of machines, 
right and left-hand, for planing the mouthpieces. In the machine 
shop five new lathes—three 10in., one 9in., and one 8in.—and four 
drilling machines, of special type, have been added to the existing 

lant, and the shop engine has been fitted with an automatic 
-roell cut-off arrangement, in place of the ordinary slide valve, 
with very satisfactory results as regards economy in steam. The 
firm, I may add, has just completed one of the West and Jenkins 
air compressors, of the double-stage and intermediate cooler type, 
for the Crystal Palace Gasworks; and it has similar ones in 
course of construction for the Sheffield, Nottingham, and New- 
castle works. In connection with stoking machinery—the advance 
of which is more marked at the present time than it has ever 
been — the company is fitting up during the present year 
fifty-four charging and drawing machines for fourteen retort 
houses in various parts of the country, on the Continent, 
and at Buenos Ayres. It has also erected a number of 
coal conveyors for coal stores, and is making a speciality in 
coke-conveying plant for dealing with hot and cold coke from the 
retort houses of gasworks. For this and other purposes the com- 
pany has taken up the manufacture of an improved roller chain, 
which has been patented by Mr. Charles Hunt, of the Birmingham 
Gasworks, specially designed to deal with materials of a gritty and 
cutting nature, such as coke. Other chains that have been tried 
for the same purpose have, as a rule, failed in a very short time, 
owing to their getting out of pitch, and wearing quickly at 
the points that come in contact with the chain wheels, The 
roller form of chain invented by Mr. Hunt obviates these 
difficulties, and amongst its special features is a stationary pin, for 
which ample bearing surface is provided, whilst there is also 
increased surface for carrying the roller, which slides upon the 
sprocket wheel as it passes round. This chain is adapted not only 
for coal and coke-conveying plant, but also for ordinary elevators 
and conveyors, whilst a special pattern is being prepared for 
dredger requirements. 

In view of recent overwinding accidents at coal pits it will be of 
interest to notice a new controlling apparatus—Lymn and Critch- 
ley’s patent—for 5 og tone to colliery winding engines, which is 
being introduced Messrs. Wm. Wilkinson and Co., Limited, 
Holme House Foundry, Wigan, and which I_understand has given 
very satisfactory results at a colliery in the above district. This 
controller is arranged with positive gear, in such a manner that 
should the engineman in charge become suddenly indisposed, or 
should he leave his post at the starting and reversing handles, 
while the engines are in motion, the engines would immedi- 
ately be brought to a stop, irrespective of the position of 
the cages. In the event of the engineman not shutting off 
the stop valve at the appointed number of revolutions from 
the surface, the controller shuts it off automatically, whilst 
it also reverses the engines in case he does not reverse the 
valve motion at the appointed number of revolutions from the 
surface, to check the speed after closing the stop valve, Should 
the engine be accidentally started the wrong way, the controller 
instantly takes charge, and shuts off steam and applies the steam 
brake simultaneously, thereby preventing the cage ascending into 
the headgear. It may also be pointed out that where there is a fair 
distance Teameen the detaching hook and the collar, it would be 





impossible for the hook to go into the collar after the controller 
had acted. 

In the coal trade here, except as regards the better quali‘ies 
suitable for house-fire purposes, which are just now only in very 
slow request owing to the season of the year, a fairly active demand 
is reported gencrally, and all descriptions for iron-making, steam, 
and manufacturing requirements are moving away freely, with 7s. 
per ton readily got for good ordinary qualities of steam and forge 
coal at the pit mouth. In some quarters supplies of engine classes 
of fuel are rather plentiful, but generally the quality offering on 
the market is not in excess of requirements, and prices are firm at 
recent quotations, common sorts fetching 3s. 3d. to 3s. 6d.; 
medium, 3s. 9d. to 4s. 3d.; and best descriptions of slack, 4s. 6d. 
to 4s. 9d. per ton, at the pitmouth. As regards forward contracts, 
the position remains very much as I have reported recently, 
colliery proprietors generally holding out for advances on last 
year’s rates of 6d. to 9d. on round coal and 3d. to 5d. per ton on 
engine fuel, with the minimum advance in most cases obtained 
without difficulty. 

A fair business continues to be reported in the shipping trade, 
with good qualities of Lancashire steam coal fetching 8s. 6d. to 
8s. 9d., delivered at Mersey ports. 

Barrow.—There is a good market for hematite qualities of pig 
iron, and sales are well maintained, especially for parcels of 
Bessemer mixed numbers, which are quoted at 51s. to 52s. 6d. net 
f.o.b. Warrant iron is steadier at 50s. 74d. net cash sellers, 
50s. 7d. buyers, and during the week a considerable business has 
been done, resulting in the aggregate in the reduction of stocks by 
4903 tons, and leaving stocks in hand at 154,450 tons, or 30,000 
tons less than at the beginning of the year. There are 40 furnaces in 
blast, as compared with 37 in the corresponding week of last year. 
There is but a poor trade in forge and foundry qualities of metal, 
but that is because the output is restricted to Bessemer de- 
scriptions. 

Iron ore is in very brisk and very steady demand, and raisers 
are very actively employed in the work of producing as much 
metal as possible for the furnaces in blast in the district, and for 
consumers who draw their supplies from West Coast ports. Prices 
are firm at 12s. to 14s. for good average qualities net at mines. 
Best sorts are at 16s. to 17s. per ton, and Spanish ores, which are in 
smaller delivery, are selling at 17s. to 17s, 6d. net at West Coast 

rts. 

In the steel trade a very active market prevails, and makers are 
not only very fully supplied with orders, but are in receipt of in- 
quiries which assure them of a continuance of activity for a long 
time to come. Prices are firm all round, and heavy rails are at 
£4 10s. per ton net cash, and heavy plates for shipbuilding pur- 
poses at £6 per ton. The minor departments of the steel trade 
are well employed. 

The shipbuilding trade is very busy, and likely to be much 
busier. At the launch of H.M.S. Amphitrite at Barrow this week, 
Sir William White, Assistant Controller of the Admiralty and 
Director of Naval Construction, denied all the rumours that have 
lately been afloat as to the failure of H.M.S. Powerful, built at 
Barrow. He pointed out that she had exceeded every promise 
made by her designers as to speed, &c., and that she had more 
than fulfilled the conditions set out by the contractors. He 
deprecated anonymous naval critics who knew nothing of the 
conditions as to the service any class of ship was intended for, and 
nothing of the varying conditions under which a ship took her 
trials. 

Coal and coke are in brisk and active demand at full prices, 

The shipments of pig iron from West Coast ports during last 
week show an increase on the week in pig iron to the extent of 
3803 tons, the bulk shipped being 9411 tons, against 5608 tons in 
the same week of last year. The steel shipments show a decline 
of 185 tons on the week, being 6965 tons, compared with 7151 tons. 
This year pig iron shows an increase of 30,260 tons, the totals being 
253,790 tons, against 223,530 tons last year. The steel exports 
stand at 276,864 tons, against 227,476 tons last year, an increase 
in favour of 1898 of 49 388 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire coalfield business in several directions 
has been a good deal interrupted by the strike of pit lads. At 
two important collieries the strike took the management 
entirely by surprise. Not the slightest intimation was given that 
any stoppage of the collieries was intended. The pits were open 
for work, and the men and lads were alike on the pit hill in the 
morning, when the youths decided that they would not go down. 
Of course this action on their part prevented the collieries being 
worked. The disturbance has been rather a grave one, affecting 
an output of some 45,000 tons of coal per week as far as it has 
gone at the time of writing. Legal proceedings have been taken 
with the view of making an example of several of the 220 of these 
youths who neglected work. 

There has been a great deal of talk over the Workmen’s Com- 
pensation Act, which came into operation last Friday. The men 
regard the action of the employers in forming themselves into a 
mutual insurance association as an indication that they will contest 
all claims with great tenacity, and they anticipate that litigation 
will be more frequent than ever. The scheme formulated by the 
management of the Miners’ Permanent Fund has not been received 
with any favour. 

No great excitement has been caused by the wages question, as 
the matter is entirely left for the Miners’ Federation, whose decision 
will be accepted as authoritative. There has been a rather quiet 
demand for house coal since the warmer weather set in, although 
the stoppage of supplies from South Wales has kept the trade rather 
above the average. The scarcity caused by the strikes in Wales is 
preventing accumulations in stocks at pits, the strike of pit-lads, of 
course, also contributing to clear off the quantities brought to bank. 
Best Silkstones make 9s. to 9s, 6d. per ton ; ordinary, 7s. 6d. per 
ton ; Barnsley house, 8s. to 8s. 6d. per ton ; seconds, from 7s. per 
ton. Steam coal is still largely called for. Much inconvenience 
is caused by the stoppage of certain pits from which Hull and Grims- 
by draw large supplies for export business. Barnsley hards make 
7s. 9d. to 8s. 6d. per ton ; seconds, from 6s. 6d. perton. Engine fuel 
for large railways is not in excess of market requirements. Nuts 
make 6s. to 7s. per ton ; screened slack, from 4s, 6d. per ton ; pit 
slack, from 2s. 6d per ton. Owing to the excessive demand for 
coke, an advance of about 3d. per ton has been realised. Quota- 
tions generally run as follows :—Ordinary qualities, 9s. to 10s. per 
ton ; best coke, 11s. to 12s. per ton. > ; 

Several coal companies in the immediate neighbourhood of 
Sheffield have issued circulars announcing that, in consequence of 
the Workmen’s Compensation Act coming into operation, they 
have advanced the prices of coke by 6d. per ton, and by 3d. per 
ton for coal and slack. It is reported that trade in the Sheffield 
district is exceptionally good in steam coal, both for home con- 
sumption and export. It is not anticipated that — difficulty will 
be experienced in obtaining the advances mentioned. 

A record consignment of coal from Hull is worth a note. The 
steamer Angola left Hulla few days ago with 5782 tons of Aldwarke 
Main steam coal—John Brown and Co,’s collieries. As the bunker 
coal weighed 1314 tons, the cargo carried out of = by that vessel 
was 7096tons. The contents of this steamer were bro ht to Hull in 
about 890 wagons, or thirty full train loads, and these wagons, 
standing on the railway, buffer to buffer, would cover a 
length of about 3} miles. The whole of this coal was placed on 
board the Angola in five days. The steamer was bound for Rio. 

In the iron and steel trades business continues as reported last 
week. No changes in prices have taken place during the last 
week or two. Hematites are now at 59s, to 61s. per ton, according 
to brand ; forge iron, 42s, 6d. per ton, all delivered in Sheffield. 
Armour plate mills are as busy as they can be, and all other 
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branches of the heavy trades in Sheffield are exceptionally brisk. 

Messrs. Vickers, Sons, and Maxim, Limited, ran a special train 
from Sheffield on Tuesday, to enable as many of their Sheffield 
workpeople as possible to witness the launch of the protected 
cruiser, Amphitrite, which is the first war ship constructed by the 
company since the acquisition of the Naval Construction Works at 
Barrow-in-Furness, At the luncheon which followed the proceed- 
ings, Mr. Hiram S. Maxim stated that in conjunction with 
Lieutenant Dawson he was engaged upon an invention which 
would effect a revolution in the firing of heavy artillery. Under 
ordinary practice the guns were worn out after a few shots. The 
causes which brought this about had been discovered and a remedy 
hit upon. By a process which had never been employed before, 
and which prevented the erosion which wore out the gun, these 
causes had been eliminated, and the life of the gun would be ex- 
tended more than ten times. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MORE noticeable improvement may be reported this week in 
the iron trade of this district than has been experienced for a con- 
siderable period, and though the business transacted is still com- 
paratively small this is more owing to the attitude of the sellers 
than the buyers. The latter are more dis to operate, but the 
makers, expecting that the demand will a good deal stronger 
soon, are holding off, as they can well afford to do, seeing that 
they are very fully supplied with orders for execution this month, 
and they are not badly off for August. Asa matter of fact, the 
usual experience is that there is an upward movement about this 
time of the year, and the best policy of producers seems to be to 
wait. Comparatively little of the iron that will be produced this 
month is available for sale, and it is pretty clear that stocks are 
small, because, though no official information is forthcoming con- 
cerning this, the difficulty there frequently is in getting vessels 
loaded affords an indication that makers are not wel! provided 
with iron. 

Makers have advanced their price for prompt f.o.b. deliveries of 
No. 3 Cleveland pig iron to 40s, 6d., and neither maker nor mer- 
chant has been ‘prepared to book at anything less than 40s. 3d. 
this week. Some would take 40s. 6d. for delivery during August 
also ; but the leading producers are at 41s. Only a short time ago 
it was easy to buy No, 3 at 40s. No. 4 Cleveland foundry pig iron 
realises 39s. 6d., and grey forge has been advanced to 38s. 6d. 
again, with mottled and white at 38s. 3d. Basic pig iron is up to 
44s, 6d. for mixed numbers. 

The accountants have officially ascertained that the average 
price realised by the ironmasters in this district for No. 3 Cleve- 
land pig iron during the past quarter was 40s, 3°3d. per ton, this 
being 3°17d. less than in the present quarter ; and wages for the 
present quarter are reduced three-quarters of 1 per cent.—they 
will be 8 per cent.'above the standard, instead of 8°75 per cent. 
above, as they were last quarter. The railway rates for iron- 
making materials, which are regulated by this return, will remain 
unaltered. It is remarkable that the realised price should have 
come out so near that of the corresponding quarter of last year, 
which was 40s. O‘lld. per ton. The present return shows an 
increase of 3s, 9d. per ton on the returns for the last quarter of 
1895, when the lowest figure of late years was reported. 

East Coast hematite pig iron is dearer, mixed numbers being 
generally quoted at 51s, 6d. per ton, and there is scarcely any 
obtainable now at 51s. The advance is brought about by the 
apprehensions as to difficulties in securing supplies of ore from 
Spain, if the threat of the United States to extend the war to 
Spain in Europe is carried. If the supplies of ore are interfered 
with the matter will be a very serious one for this district, which 
has to rely upon Spain for ore. The imports of foreign ore into 
Middlesbrough have been very heavy of late; last month the 
quantity was over 120,000 tons, and for the second quarter of the 
year 335,273 tons, or 20 per cent. more than in the first quarter 
of the year. Makers thus have large stocks of ore to draw upon. 
The lowest figure for Rubio ore, delivered at the wharves on the 
Tees or Tyne, is 14s. 3d. per ton for prompt delivery, but mer- 
chants will not seli for forward delivery. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
warrant stores at the end of June was 90,075 tons, the decrease 
for the month being 2581 tons, while the stock of hematite was 
44,999 tons, decrease 390 tons. 

The foreign demand for finished iron and steel has slackened, 
but there is an increase in the home requirements which is satis- 
factory to manufacturers, as they secure better prices, the com- 
petition being less keen than it is for foreign orders. Very low 
prices have generally to be taken for the latter, owing to the 
cheap rates quoted by German and Belgian producers. The 
home demand was probably never so good as it is at present, and 
especially is this the case for such iron and steel as is used by the 
shipbuilders. Steel ship plates are not under £5 18s, 9d.; iron 
ship plates, £5 12s. 6d, ; steel ship angles, £5 15s. ; iron ship 
angles, £5 8s. 9d. ; common iron bars, £5 7s. 6d.; packing iron, 
£4 17s, 6d.; steel sheets—singles—£7 2s, 6d., all less 25 per cent. 
discount, and f.o.t. A fair trade is being done in steel rails, there 
being an increase in demand on Indian account. Mr. Thomas 
Williams has been appointed works manager of the Moor Iron and 
Steel Works, Stockton, in place of the late Mr. Llewellyn 
Roberts. Mr. Williams has for many years been connected with 
the establishment. 

The late Mr. Thomas Mudd is to be succeeded as manager of 
the Central Marine Engine Works, Hartlepool, by Mr. W. Cameron 
Borrowman, Wh. Sch., A.M. Inst. C.E., who is at present assistant 
manager of the engine works of Messrs. Barclay, Curle, and Co., 
of Glasgow. Previous to undertaking that appointment he was 
for ten years with Messrs. R. Napier and Sons, of Glasgow. Mr. 
Borrowman at the outset of his career won one of the Whitworth 
scholarships—the fourth in the kingdom—and many medals and 
other scholarships. He also obtained a diploma of the University 
of Glasgow for mechanical engineering, and for a short time was 
chief assistant to Principal Jamieson, F.R.S., Professor of Engi- 
neering at that University, and he aided that gentleman in the 
preparation of some of his text-books for publication. 

Messrs. William Harkess and Sons, of Middlesbrough, have just 
completed a vessel for the Russian navy, the first built on the 
Tees, and a few days ago she was consecrated by the Very Rev. 
Eugene Smirnoff, the Russian chaplain. The vessel was named 
the Pachtusoff, and is to be employed in surveying and making 
charts of the Siberian coast. 

The coal trade is healthy and active, the collieries having been 
very fully employed indeed, in order that the orders that 
accumulated during the holidays might be overtaken. The labour 
difficulties in South Wales and the threatened trouble in South 
Yorkshire are leading comsumers abroad to buy more freely from 
the North of England, and the Baltic trade is brisker than usual. 
The shipments to Mediterranean ports have also of late been 
uncommonly large, and the prospects are that the trade will not 
see any abatement of activity until the end of autumn at soonest. 
Sellers quote 13s. per ton f.o.b. for best steam coal, and have no 
difficulty in getting it. The contract for supplying the Daira 
Sanieb, Egypt, has been divided between the Cowper and Bothal 
Collieries, Northumberland, and the price is said to show a satis- 
factory advance on the last half year’s contracts Between 40,000 
and 60,000 tons of steam coal will be required during the current 
half year. The demand for gas coal was never larger at this time 
of the year than it is now, and the price of best qualities is 
between 9s. and 9s, 6d. per ton f.o.b. The Durham miners have 
come to an understanding with the owners on the question of the 
Workmen’s Compensation Act, and a Board of Arbitration has 
been appointed to deal with the claims upon a fixed scale. The 
Cleveland ironstone miners are endeavouring to arrange with the 
employers for the appointment of a committee to deal with claims 
under this Act, and the masters are favourable. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been quiet this week, there being 
scarcely any speculative business in warrants, while consumers are 
wines very little iron. The near approach of the Glasgow 
‘air holidays, which begin next week, is already telling adversely 
on the market. Business in warrants has been unusually limited. 
Scotch warrants have sold from 45s. 10d. to 45s, 114d. cash, at 
46s. for delivery in ten days, and from 46s. O4d. to 46s. 14d. one 
month. Cleveland iron has been in poor request, the business done 
being at 40s. 04d. to 40s. 14d cash, and 40s, 3d. to 40s. 34d. one 
month. There has been very little demand for hematite for 
immediate delivery ; a small quantity of Cumberland warrants 
changed hands at 50s. 6d. cash. For delivery in one month some- 
what more business was done in this class of iron at 50s, 8d. to 
50s. 10d. per ton. 

The average price of Scotch pig iron warrants during June was 
45s, 114d. against 46s, 8}d. in Z. 46s. 2d. in April, 46s, 3d. in 
March, 45s, 9d. in February, and 45s, 94d. in January. 

For the whole half-year the average price has been rather over 
that of the corresponding period of 1897, and during the greater 
part of the time prices have been remarkably steady. 

The prices of Scotch makers’ pig iron are as follows:—Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1, 46s, 74d.; Nos. 3, 
46s. 14d.; Wishaw and Carnbroe, Nos, 1, 46s. 9d.; Nos. 3, 46s, 3d.; 
Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, 
5ls. 6d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 52s.; No. 3, 47s. 6d.; 
Coltness, No. 1, 55s.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 51s, 3d.; No. 3, 46s. 3d.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 47s. 9d.; Nos. 3, 46s.; Shotts, 
at Leith, No, 1, 52s. 6d.; No. 3, 48s. 6d.; Carron at Grangemouth, 
No. 1, 52s.; No. 3, 48s. 6d. 

There are 81 furnaces in blast in Scotland, compared with the 
same number at this time last year, and the total is made up of 43 
furnaces which are producing hematite, 32 ordinary, and 6 basic iron. 

Scotch-made hematite pigs are in fair demand at 54s. per ton 
delivered at the steelworks. 

Stocks of Scotch pig iron are slowly-decreasing. The reduction 
in the stock in Glasgow stores in the past week has been 308 tons, and 
the decrease for the past six months is 8683 tons. The arrivals of 
Middlesbrough pigs at Grangemouth were 6352 tons, showing a 
decrease for the week of 3143, that for the half-year being now 
6418 tons. 

Iron and steel manufacturers have much reason to be satisfied 
with the business of the past six months. The trade in finished 
iron has been steadily maintained, and there are hopes that it may 
be further increased. The steel trade has been remarkably busy, 
many of the works being kept in operation day and night, and 
heavy contracts are in hand. It is understood that most of the 
steelmakers have orders on their books that will keep them going 
beyond the close of the present year. Locomotive engineers are 
equally well supplied with work, and founders and pipemakers 
are likewise busy. 

The coal trade has been very busy in the past week, especially 
in the shipping department. The clearances at the various 
Scottish ports are the largest on record, amounting to 253,719 tons, 
compared with 237,707 in the preceding week, and 192,714 in the 
corresponding week of last year. Thereis an increase in the ship- 
ments for the past six months of fully 800,000 tons. The inland 
trade in coals has been brisk, as well as the export branch, and 

rices have been firm. Main coal is quoted f.o.b. at Glasgow 

arbour 8s. 9d. to 9s.; splint, 9s. 6d.; ell, 9s. 3d. to 9s. 6d., and 
steam, 11s. 3d. to lls. 6d. There has been an exceptionally brisk 
demand for splint coal in anticipation of holidays in the mining 
districts, : 

Daring June 47,862 tons of new shipping was launched from the 
Clyde shipyards, compared with 29,243 in the same month of 1897. 
The output from the Clyde yards for the six months is the greatest 
on record, amounting to 207,538 tons, compared with 149,254 in 
the corresponding period of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A FAIR amount of business continues in the coal trade, and 
some of the special features noticed in the Cardiff districts have 
been an increased demand for small steam and higher quotations 
and continued firmness in the house coal trade. Last week the 
totals were well maintained, and this week substantial consign- 
ments have been despatched to Genoa, Valparaiso, Colombo, Cron- 
stadt, Oporto, and Alexandria. One of the items of the week has 
been a cargo of 3000 tons patent fuel to Vera Cruz, 

Prices rule firmly. On Change, Cardiff, mid-week, closing 
figures were as follows :—Best steam, 21s. to 22s.; drys, 15s, to 
16s. 6d.; best Monmouthshire, 17s, to 18s.; best steam, small, 
lls, 3d. to 11s. 6d.; seconds, from 9s.; best house coal, 16s. to 
17s.; No. 2 Rhondda, 13s. 9d. to 14s.; small, 9s. to 9s. 6d. 

Swansea prices: —Anthracite, 12s, to 13s, 6d.; second quality, 
11s. to12s.; ordinary large, 10s. tolls, 6d.; small rubbly culm, 5s. 6d 
to 6s., Swansea f.o.b. cash thirty days, less 24. Steam coal, 
bituminous coals, coke and patent fuel still remain unquoted: 
prices subject to private arrangement. At Cardiff patent fuel is 
quoted at 16s. to 18s.; furnace coke, 18s. to 19s.; foundry coke, 
20s. to 22s. Pitwood, 13s. 9d. to 14s, 

In the iron and steel works there has been no lack of activity 
shown in carrying out repairs, and in some quarters these have 
been extensive. I note also that some of the brick works have 
been re-started, though this, with a slight manufacture of iron and 
steel, are simply providing materials for repair and extension. 
Two consignments of rails left Newport this week. Swansea im- 
ported 2250 tons pig iron, 222 tons steel scrap, and the unusually 
large quantity of 5888 tons iron ore. In my visit to the leading 
works I have noticed of late considerable additions to iron ore 
stock. Cyfarthfa is well supplied, and at some works Elba ore 
figures with that from Bilbao, Cardiff prices are: Rubio, 13s, 9d. 
to 14s. Tafna, 13s. 3d. to 13s. 6d 

The first results of the Workmen’s Compensation Act are 
beginning to be shown. Without specifying any particular iron 
and steel works, I may state that already in this, the first week of 
the Act coming into force, about a hundred old men have been 
paid off, who, but for the Act, might have been continued for 
years. In all the cases noticed there have been substantial signs 
for refusing to continue them in employment. The vision of one 
was slightly bad, the hearing of many defective, and not a few 
exhibited feebleness of gait, all of which infirmities, in a busy 
works with a network of rails, were sources of danger. As one of 
the managers observed, in reply to an appeal, ‘‘I cannot afford to 
run the risk of keeping you on, in face of the Compensation Act.” 
Taking the number at a hundred or two hundred, the percentage 
so far is small ; but in all likelihood the weeding out—much to the 
regret of employers, I am certain—will in a short time total up to 
a serious number. 

A new colliery is being sunk at Bryncettim by Mr, Jonah Jones, 
formerly the manager at Park Slip Colliery. 

On ’Change, Swansea, it was stated this week that no new 
features had cropped up of late in respect of pig iron. 

Closing prices iron and steel, Swansea, were as follows :—Pig 
iron: Glasgow warrants, 45s. 11d. cash buyers ; Middlesbrough 
No. 3, 40s. 14d.; prompt other numbers in proportion ; hematite 
warrants, 30s, 6d. for mixed numbers, f.o.b.; Cumberland accord- 
ing to brand. 

Welsh bars, sheet iron, steel nails, and steel rails, remain un- 
quoted, prices subject to private arrangement. ‘Tin-plates: 
Makers’ quotations for Bessemer steel: Coke, 10s, to 10s, 3d. ; 
Siemens, coke finish, 10s. 3d. to 10s. 6d.; ternes, per double box, 
28 by 20 C., 19s., 19s. 6d. to 21s.; best charcoal, 11s. to 12s, 
Finished black plates, £8 to £8 10s, per ton; Canadas, £7 to 





£7 10s., according to finish of brand ; block tin, £71 17s. 6d. to 
£72 5s. Lead: English, £13 7s. 6d.; Spanish, £13 5s, Copper; 
Chili bars, £50 12s, 6d. to £50 18s. 9d. : 

The only furnaces working in the district are Siemens. Thesg 
turn out nearly enough tin bar for the number of mills working 
so the outlook is not a good one for the stagnant works on the hills, 

It is reported that some of the smaller works are beginning to 
suffer from the scarcity of bars, owing to the total stoppage of tho 
Upper Forest steel department. The make of tin-plate i. been 
fairly equal at the works, The total make last week was 50,57] 
boxes and the shipments totalled 56,475 boxes. Present stocks 
145,643 boxes as compared with 151,547 boxes this day week and 
150,061 boxes at this date last year. 

The new list of wages to tin-plate workmen is now out, and js 
being very generally discussed, It is expected that the workmen 
will appoint 1 sg to meet the masters and discuss what 
the men consider its objectionable features, though action is taking 
— now, and various works were posted with notices op 

saturday. 

I regret to announce the death of Mr. Wm. Beith, M.E., in his 
fifty-third year. He had been associated with several important 
colliery works in Wales, 

The preamble of the Cardiff Railway Bill has been passed, sub. 
ject to the withdrawal of certain clauses. Amongst the points 
refused are 17a, or running powers into Merthyr station, and also 
refusal to sanction the spur by which it was proposed to connect 
the new railway with the joint line at Treharris. The clause giving 
power to the Cardiff Railway Company to run over the Rhymney, 
in the event of similar facilities being conceded to any other com. 
pany, stands part of the Bill. 

The preamble of the Barry Railway Bill bas also been passed, 
This gives the company an inlet into the Brecon and Merthy: 
Railway district. 

The preamble last week was passed of the Fishguard and Ross. 
lare Railways and Harbours. 

The opposition to the Usk Valley Railway Bill having been 
withdrawn, it has been referred to the consideration of the Com- 
mittee on Unopposed Bills, having already been passed by the 
House of Commons, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tone of the Rhenish-Westphalian iron market is getting 
stronger from week to week, the various establishments being in 
full activity, while inquiries increase. Consumers experience some 
difficulty in placing orders for immediate delivery ; in the manu- 
factured iron and steel trade, for instance, the majority of the 
mills are too busy to care for fresh work just at present. Quota- 
tions, naturally, are very stiff, but have not been officially raised 
since previous letters. A decided change for the better has taken 
place in the sheet trade, quite a brisk activity being now reported 
at most of the mills ; plates, too, are in strong request. The busi- 
ness done on foreign account has been fairly good upon the week, 
demand for almost all articles of iron and steel having improved, 
and it is gratifying to note that prices, too, show an inclination tu 
rise. Activity at the machine and wagon factories and also at the 
tube mills is exceedingly animated. 

In Silesia the different branches of the raw and finished ircn 
trade are, likewise, healthily engaged, prospects for further 
employment being very good, and there is much firmness perceptiblv 
in quotations, 

Production of pig iron in Germany, including Luxemburg, was 
for May of present year 610,553 t., of which 129,583 t. were forge 
pig and spiegeleisen, 47,166 Bessemer, 331,805 t. basic, and 

01,999 t. foundry pig. Output of pig iron in April of present 
year was 583,418 t., while in May last year 579,613 t. were pro- 
duced. From January Ist to May 3lst of present year 
3,003,496 t. pig iron were produced, against 2,799,512 t. for the 
corresponding period the year before. 

The outlook of the Austro-Hungarian iron market is any- 
thing but bright. Only in merchant iron a fair trade is done, 
dealers buying pretty largely in expectation of a good harvest ; 
girders, however, and plates and sheets are in comparatively 
weak request, especially in Hungary. Orders for locomotives and 
wagons have been coming in pretty freely of late; in Hungary 
seventy-six express locomotives and nine hundred goods wagons 
have just been ordered, and so the railway department is at least 
one that will be actively engaged for some time ahead. 

Official quotations, free Vienna, have been last week as under :— 
Styrian bars, 112fl. to 122f1.; the same Bohemian quality, 110f. to 
114fi.; ditto Hungarian, 108f. to 111fl.; girders 111fl., in some 
instances 125f1.; steel plates, 132f. to 160fl.; boiler plates, 150#1. to 
180fi.; all per ton, Styrian pig iron is quoted 454f1. to 51fl.; ditto 
Moravian, 42f1. to 50fl. p.t. 

A good business is done on the Belgian iron market, the tone, 
generally, being strong. Reports given of the home and foreign 
trade are decidedly favourable, and there is reason to anticipate a 
steady, if not a very extensive business. The orders given out 
during the week now past have been fairly large ; merchant bars 
No. 2, for export, are quoted 127°50f. p.t. 

In Servia a pretty lively trade has Reon done in iron and steel. 
Imports from Austria-Hungary were:—Two wagons bars and one 
wagon wire nails ; 84q. steel and 63 q. iron and steel manufac- 
tured goods. 

The position of the iron market in Russian Poland is very firm, 
and the outlook for business in the future may be considered as 
favourable. Merchant iron that has been imported is quoted 
1:72 to 1°74 roubles per pud, free Sosnowice, while home make 
is sold at about 4 kopeken per pud less ; bars made in Poland are, 
however, only with difficulty obtainable just now, as the inland 
mills are crowded with work, and do not care to accept fresh 
orders unless very long terms of delivery are granted them. 
Foreign plates in iron have been sold at 1°98 roubles per pud, 
free Sosnowice. Angles made in Russian Poland are quoted 2°20 
to 2°35 roubles, free Warsaw ; hoops, 1°90 to 1°98 roubles ; girders, 
2°18 roubles, 

A joint-stock company, with a capital of eight million roubles, 
has recently been formed in St. Petersburg for the purpose of 
gaining silver, copper, and tin in Minussinsk, in Siberia, where 
layers of silver, tin, and copper ore have recently been found. 

The Russian Minister of Finance has granted to a Rhenish- 
French joint stock company, called Société Générale de Hauts 
Fourneaux, Forges et Aciériés en Russia, the permission to com- 
mence operations in Russia, The works will be built near the 
town of Taganrog, the capital of the company amounting to about 
eighteen million roubles, 

Last year’s shipments in manganese ore from the mining com- 
pany in Kassandra were, from the port of Scratoni, 30,000 t., while 
from the port of Salonica about 400 t. antimonious ore and 6500 t. 
chrome ore were shipped during the past year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Exvorts for week ending July 2nd were :—Foreign, 1738 tons ; 
and coastwise, 8766 tons. Imports for week ending July 5th 
were :—1488 pieces of timber, 50 loads pitwood, 580 tons of pig 
iron, 226 tons of old iron, 3 cargoes of slates, and 1450 sacks of 
grain. : 

Coal: No quotations, Pig iron: Scotch warrants, 46s. ; 
hematite warrants, 50s. 84d., f.o.b. Cumberland ; Middles- 
brough, No. 3, 40s. 3d. prompt. Iron ore: Rubio, 13s. 6d. to 
13s, 9d.; Tafna, 13s, to 13s. 3d. Steel: Siemens steel tin-plate 
bars, £4 10s., all delivered in the district, cash. Tin-plates : 
Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood, 
15s, 6d. London Exchange Telegram: Copper, £50 15s.; Straits 
Tin, £71 17s, 6d, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 24th, 

Inon and steel are less active, Large con- 
sumers have evidently decided to wait until after 
July 1st before making further contracts. The 
: mind is considerably disturbed over war 
ons, and much business is held in abey- 
Meanwhile reports of contemplated work 
are heard. The railway interests will probably 
jead during the latter half of the year in the 
purchase of equipment. Boards of directors have 
been considering a general re-equipment, and 
much financing has been done by some roads to 
that end. The volume of traffic is heavy, but 
the fact is recognised that manufacturing activity 
js not on a sufficiently productive basis to warrant 
a departure from the long-pursued conservative 
course. Quotations appear to have reached a 
Jevel below which restriction is the only alter- 
native. While many reports say pig iron is 
weaker, none is selling at lower prices. Orders for 
some 4000 box cars will probably be placed soon, 
one-half by one large Corporation, Contracts for 
about one hundred locomotives are on the point 
of being placed, part of them for European and 
Asiatio delivery. As usual the plate and struc- 
tural mills are very busy, and much business is 
coming to the surface, under the influence of 
which quotations for small early delivery lots are 
hardening. Considerable pipe line work is coming 
up. There is very little Sy enn 
but building operations, ship and boat work, shop 
extension, and the like promise a great deal of 
activity in the furnishing of supplies. Merchant 
bars are dull ; many mills are working half time. 
A miliion-dollar steel plant, it has been decided, 
will be erected in Alabama. Billets are 15 dols. 
at Pittsburgh. The market is in a position where 
a trifling cause is liable to precipitate an active 
demand, 


UNIVERSITY COLLEGE, 
LIVERPOOL. 

Tue annual gathering of the engineering 
department took place on the Ist inst. in the 
Walker Engineering Laboratories. In addition 
to a large number of students, there were many 
of their parents and friends present, besides 
Mr. George Rathbone, member of the College 
Council; Mr. W. Hewitt, director of technical 
instruction ; Professor Hele-Shaw; Professor 
Paterson, Dean of the Medical Faculty; Dr. 
Stanton; Dr. Howard ; Messrs. Hay, Anderson, 
Donaldson, and Garner, and other members of 
the engineering staff, Previous to the meeting 
an exhibition of work, including drawings, 
designs of machines, and work in_pattern- 
making and metal working, was held in the 
Museum. The chair was taken by Mr. George 
Rathbone. 

Professor Hele-Shaw proceeded to read the 
annual report, showing the following as having 
obtained first class in the college examinations :— 
Engineering —First year: L. Sproule, J. Alexan- 
der, S. Ransome, L. H. Huddart, E. F. Merchant, 
F. J. Owens, A, E, Burd, J. B. Duff, and F. 
Bushell, Second year: F. E. Armstrong, W. E. 
Porter, and H. W. Wilson. Third year: W. 
Bayliss. Machine design—First year: E. F, 
Merchant and F. J. Owens. Second year: A. 
Thomas and J, C. W. Humfrey. Third year: W. 
Bayliss and H. H, Johnson. Graphic Statics— 
First year: E, F. Merchant, L. G. Panes, C. A. 
Cooke, B, Stallybrass, E. J. Dod, A. E, Burd, 
L, H. L, Huddart, and E. Quiggin. Junior Sur- 
veying—F. E, Armstrong. The following students 
have succeeded in gaining the prizes for practical 
work :—First year: F. J. Owens, first prize ; 
E. F, Merchant, second prize. Second year, A. 
Thomas, first prize; and J. C. W. Humfrey, 
second prize. Third year: W. M’Gregor Ross, 
first prize, The University results were next gone 
through. It was pointed out that again this 
year the engineering department had secured a 
very high — in competition with the sister 
colleges of Manchester and Leeds; and that, 
again, as on the two previous years, a Liverpool 
student had been placed in the highest possible 
position. It was the greatest satisfaction to him 
that this honour rested with the son of the 
director of technical instruction, who was with 
them at the meeting. Mr. Morrow, whose father 
was so well known in connection with the School 
of Science, had obtained his M.Sc. degree, and 
his valued colleague in the engineering depart- 
ment, Mr. Stanton, had been granted the highest 
distinction in the University, that of D.Sc. ‘Phese 
were the first two students who had been granted 
this degree in engineering since the foundation 
of the Victoria University. The award of the 
1851 Research Scholarship had been made to 
Mr. E. Brown, B.Sc., another student of the 
engineering department. The report then 
went on to allude to the work of the College 
Engineering Society, the following pers 
having been read during the session :—‘‘ Flow of 
Water,” Professor Hele-Shaw; ‘Construction 
from the Architect’s Point of View,” by Mr. 
A. Stratton; ‘Retrospect of Steam Naviga- 
tion,” by Mr, A, J. Maginnis ; ‘‘ Wood-cutting 
Machinery,” by J. H. Harrison ; ‘‘ Recent Exca- 
vations at Carthage,” by Professor H. A. Strong ; 
‘Timber: its Lines of Weakness and Strength,” 
by Mr. Mr. C. E. Jones; ‘‘Carborundum: its 
Manufacture and Properties,” by Dr. C. A. Kohn ; 
“Water Supply,” by Mr. T. Duncanson. The 
excursions made by the students this year in- 
clude North Shore Flour Mills, Eastman’s, 
Limited, Cold Storage, Cunard Steamship Engine 
Works and Etruria, the Salvage Association, 
Bootle Fire Station, Hatton Garden Fire Station, 
Corporation Electric Generating Station, Refuse 
Destructor, Pumping and Ventilating Station of 
the Mersey Railway, Generating Station of Over- 
head Railway, Mercury Printing-offices, Daily 
Post and Echo Offices, and various places of 
interest on the Mersey Dock Estate, including 
the pumping station, Langton Dock, dredger, 
and the new tobacco warehouse, Stanley Dock. 
The heartiest thanks of the Engineering Depart- 
ment were due to all those gentlemen who had 
so kindly offered facilities for those visits, 

A vote of thanks was passed in favour of the 
chairman, on the proposition of Mr. W. Hewitt, 
who called attention to thé great stir which is 
now being made in the educational world—on the 
previous day in connection with elementary 


public 
operati 











education, and that day in connection with tech- 
nical education, when the foundation stone of the 
new building was being laid, and the highest of 
all, the University work at the present meeting. 

The Dean of the Medical Faculty seconded 
this vote, and mentioned the importance of the 
introduction of the examination in connection 
with admission to the Institution of Civil Engi- 
neers, such examinational requirements having 
long been necessary in the other learned pro- 
fessions, 








EMIGRATION. 





THE July circulars of the Emigrants’ Informa- 
tion-office, 31, Broadway, Westminster, 8.W., 
and the annual editions of the penny hand-books, 
show the present prospects of emigration. There 
is a good opening for experienced farm hands in 
Canada at this season of the year; but the 
demand for mechanics is small. Only strong 
experienced miners or men accustomed to 
prospecting for minerals in wild and unsettled 
countries, and having at least £300 for journey 
and food, should think of going to the Klondike 
goldfields ; all others are strongly warned against 
going there. The local superintendent of police 
a this year that hundreds of claims will be 
offered for sale on the outside markets, which 
will be totally valueless. A recent memorandum 
of the Local Government Board requires that 
Boards of Guardians sending out children to 
Canada should make an additional payment 
varying from £1 4s, 8d. to £10 14s. 9d. per child 
to provide for its annual inspection in Canada till 
it is sixteen years of age. 

There is no great demand for more labour at 
the present time in New South Wales, but it is 
stated that at Sydney tailoresses can always get 
work, and a few first-class lithographers would 
find employment at £3 to £4 a week ; men in the 
metal trades are fairly well employed. There is 
no opening for railway men from outside the 
Colony. The total acreage under cultivation this 
year is considerably more than in 1897. A serious 
dispute has arisen between colliery proprietors 
and their men on the coal-weighing question ; it 
is possible that all the coal mines may be shut 
down, unless the mining law be amended or some 
agreement be arrived at. 

In Victoria the yield of gold continues to 
increace. There is no general demand for more 
labour ; but there are excellent openings for men 
who understand fruit growing, and for miners 
a in prospecting new country. 

n South Australia there is no demand for 
more hands, either in town or country districts. 

As regards Queensland, reports from Brisbane, 
Maryborough, Bundaberg, Mackay, and other 
parts show that there is practically no demand 
for more mechanics ; there is, however, a good 
demand for farm labourers in sugar districts 
during the crushing season, but it must be 
remembered that this only lasts from June to 
December. 

In Western Australia—with the exception of 
the town of Coolgardie, where the labour supply 
is ample—there is a good demand for mechanics, 
miners, general labourers, farm labourers, and 
female domestic servants. A considerable number 
of free homesteads are being taken up by settlers. 

In Tasmania there is little demand for more 
mechanics or farm labourers ; but the mining 
industry on the West Coast is developing, and is 
giving increased employment to miners and 
workmen of all kinds. Extensive smelters are 
being put up at Zeehan, and brickfields have 
recently been aee 

In New Zealand plenty of work has been 
offering in the building trade, and in most other 
trades; but with some few exceptions the local 
supply of labour seems to be sufficient. For 
experienced farmers with capital, and for skilled 
mechanics with sufficient money to keep them 
for a time, and for domestic servants, there are 
excellent openings in this Colony. 

In Cape Colony the protracted droughts have 
at length broken up, and the scourge of rinder- 
pest has been to a considerable extent held in 
check, Prospects therefore are generally im- 
proving, and marked progress has been made in 
developing the important industry of fruit grow- 
ing. e building trade has been very active of 
late at Cape Town, and there is said to be some 
demand for carpenters and masons at Grahams- 
town. Speaking generally, however, there is at 
the present time no demand for anyone in the 
Colony except in some parts for thoroughly 
skilled mechanics ; inexperienced hands will find 
great difficulty in getting work. 

In Natal there is very little demand for more 
mechanics, and coloured labour is almost ex- 
clusively employed on farms, 








Evectric LIGHTING aT BALMORAL CASTLE.— 
The arrangements for lighting Balmoral Castle 
by electricity are now being carried into effect, 
and during her Majesty’s recent stay there con- 
siderable progress was made with the estate 
work in connection therewith. Half a mile of 
iron pipes of large diameter has been laid for 
bringing the water from the upper portion of the 
Gelderburn to the site of the turbine house, 
which is situated near the old sawmill, about a mile 
and a-quarter from the Castle. In some places 
ways 12ft. deep had to be blasted through the 
rock for laying the pipes. Provision is being made 
for two Gilkes vortex turbines, which, with a fall 
of nearly 80ft., will give 80-horse power com- 
bined. This power will be utilised in driving 
the dynamos for charging a large battery of 
accumulators at the Castle, and also for lighting 
the lamps direct. The current will be transmitted 
by large cables laid underground all the way. 
According to the Times, the electric light will at 
first be limited to the Queen’s private apartments, 
the ball-room, and a few of the principal rooms 
in the Castle, and the installation is expected to 
be in working order by the time her Majesty 
returns to the North next month. Eventually 
more than 600 lights will be installed in theCastle 
alone ; but if electric lighting is extended to the 
stables and outbuildings, about 1000 lights will be 
required, The whole of the work, with the 
exception of fixing the turbines, is being carried 
out by the commissioners’ staff at Balmoral, 
assisted by some of the household electricians, 
under the direction of Mr, William Massey, of 
Twyford, 





THE PATENT JOURNAL. 


Condensed from “The Ilustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


25th June, 1898. 


14,053. Braces, H. F. Gordon, London. 

14,054. Puzzies, R. A. Dunt, London. 

14,055. Loom Motions, J. Highton, Castleton, near 
Manchester. 

14,056. Sarety of Lappers, J. T. Adshead, Rochdale. 

14,057. Hooxs, G. Cranmer, Birmingham. 

14,058. OpgraTina Evrectric Raitways, C. Pollak, 
London. <i 

14,059. Propucinc Rapiation by Evectricity, C. 
H. Stearn and C. F. Topham, Kew Gardens, Surrey. 

14,060. Sweiis of Looms, R. Scott, Dundee. 

14,061. Wuie Socket Mount Prorector, W. Standen, 
Charlbury, Oxon. 

14,062. GARDEN ImpLEMeENT, W. Sparrow, Manchester. 

14,063. ARTICULATORS, W. and A. L. Stringfield, 
Lowestoft. 

14,064. VeLocipepE Frames, G. Pilkington, Coventry. 

14,065. Connectinc Enps of Cuarns, J. W. Robathan, 
Birmingham. 

14,066. Reparninc Hooks, J. W. and 8. J. Carder, 


mdon. 
14,067. Sos, J. N., W. C., R. J., and C. Pringle, 
London. 


14,068. Mitkinc Apparatus, O. R. Hauskey, London. 

14,069. Screens, 8S. C. Hart, London. 

14,070. Watcn Hotpers, W. R. Lake.—(The Ansonia 
Brass and Copper Company, United States.) 

14,071. Governors, W. R. Lake.—({The -Eolian Com- 
pany, United States.) 

14,072. CycLe Frames, J. Hughes and J. M. Dixon, 
London. 

14,078. Venicies, O. Georgi, London. 

14,074. Puzzie, W. H. Lister, London. 

14,075. Sroves, W. E. Jefferies and A. Champion, 
London. 

14,076. MatrressEs, H. Schiiffer, London. 

14,077. Dynamo Brusu, C. F. Kirchhoff, London. 

14,678. Metnop of ApveRTisinc, W. English, Man- 
chester. 

14,079. Means for Dryixnc CyLinpers, G. Ormerod, 
Manchester. 

14,080. Bearinc for Brinces, W. G. Watts, Tipton, 
Staffordshire. 

14,051. Cycte Dust Preventer, D. Llewellyn, New- 
port, Mon. 

14.082. PotisHinG Ciorn, F. D. Haddon, Manchester. 

14,083. OvEN-HEATING Furnaces, W. Halliman, Stock- 
ton-on-Tees. 

14,084. Securtnc Brusa Heaps to Hanpies, H. New- 
ton, Derby. 

14,085. Drivinc Gear for Bicycies, F. T. Fletcher, 
Derby. 

14,086. VaLves, W. and T. W. Lees, Halifax. 

14,087. CycLe Brakes, H. Brownhill, Birmingham. 

14,088. Eveotasses, W. G. Heys.—(£. Berger, France.) 

14,089. Stone CLEANER, M. W., E. A., and A. Alcock, 
Didsbury, near Manchester. 

14,090. Hoists, F. H. Royce and E. A. Claremont, 
Manchester. 

14,091. MgasurInG Funng s, 8. Ellsch, Halifax. 

14,092. AppLicaTION of Yarn, W. Newing and J. H. 
Smith, London. 

14,098. Lace Nets, A. E. Farmer and W. E. Dowson, 
London. 

14,094. Srgam Pumpinc Enoines, J. C. Hudson, 
London. 

14,095. Draucnt Preventer, C. A. Park and W. H. 8. 
Craven, Manchester. 

14,096. Fire-arms, J. W. Mackenzie.{G. L. Putnam 
and C, H. Farmer, United States.) 

14,097. Butron, A. Laussmann and H. Franzke, 
London. 

14,098. Loom Lac, 8, E. and A. Priestley and M. Hirst, 
Liversedge. 

14,099. CLosets, E. A. Reisig, London. 

14,100. SIGNALLING APPARATUS, The British Thomson- 
Houston Company, Limited.—(B. A. Fiske, United 
States.) 

14,101. Surrace Contact Systems, The British Thom- 
son-Houston Company, Limited.—(W. B. Potter, 
United States.) 

14,102. Tospacco Pires, 8. Oppenheimer.—(G. Grand- 
clément, France.) 

14,103. Lever, G. Krapp, London. 

14,104. Rotary Enuines, W. J. Calder, Stellenbosh, 
South Africa. 

14,105. Buttons, J. Wells, Birmingham. 

14,106. CoLLapsIBLE FRAME for Tents, W. H. Myers, 
London. 

big ee Meters, F. M. Long and E. Schattner, 

mdon. 

14,108. Hratinc Furnace, J. H. Lones and J. Lewis, 
London. 

14,109. Biinps, A. C. Downing, London. 

14,110. P1anorortss, D. Makinson, London. 

14,111. Warp Guipg, W. Runton and G. Thompson, 
London. 

14,112. Batrerigs, A. Peters, London. 

14,113. Bistrisution of Execrricity, H. A. Wagner, 


ndon. 

14,114. VEHICLE- PROPELLING ApPaRATus, C. W. 
Thompson, London. 

14,115. VELOcIPEDE FraMEs, H. Mooreand P. L. Renouf. 


London. 
14,116. Venictes, W. Griffiths and W. C. McEwen, 
3 Ow, 


London. 

14,118. Bicyctinc Lamps, J. E. L.. Wright-Ashworth, 
Liverpool. 

14,119. TREATMENT of DecaveD VEGETABLE MATTER, 
W. T. McGarry, Machester. 

14,120. Vatve, A. Priest, London. 

14,121. Hicu-waTer Inpicator, R. C. G. Staats and 
W. Coates, Old Brompton, Kent. 

14,122. Sprine and Brake Hammers, A. Oldbury, 
London. 

14,123. Drawinc Pen, H. Lister, London. 

14,124. Drems for Evecrric CaBLes, W. B. Brown, 


ndon. 

14,125. ELtecrro Taermic Incusator, A. E. Greville, 
London. 

14,126. Wuips, A. C. Upton, London. 

14,127. Utitistinc Rapiant Heat, H. J. Dowsing, 
London. 

14,128. War VessEts, H. Maxim, London. 

14,129. INeLaTING PygumMaTic Tires, H. N. Abell, 
London. 

14,130. Apparatus for RecsEatTion, W. 
London. 

14,131. PREVENTING Back Dravaut, C. D. Abel.— 
Stassfurter Chemische Fabrik vormals Vorster und 
Griinebery Actien Gesellschaft, Germany.) 

14,132, ELEctTRicaL Furnaces, W. L. Durban and J. 
Gore, London. 

14,1338. Froat Frep Apparatus, E. B. Caird and T. 
J. Rayner, London. 

14,134. DistripuTING Types and Marricss, E. Went- 
scher, London. 

14,135. INncanpEscent Gas Buryers, J. Dymond, 
London. 

14,136. REpLy Postcarp, E. H. Burrage, Earlswood. 

14,137. TREATING Orgs, 8. O. Cowper-Coles, London. 

14,138. Sewinc Macuines, W. R. Lake.—(M. Bray, 
United States.) 

14,189. AcreTyLeNE Gas, Sir C. 8. Forbes, Bart., 
London. 

14,140. ApuxsivE Stamp, W. R. Lake.—({La Société 
Anonyme des Inprimeries Lemercier, France.) 


Stenning, | 





14,141. Torpepo LauNcHING ApPpaRATUs, 8S. Drzewiecki, 
London. 

14,142. Courtine Devices, A. Jourdan and F. Kahn, 
London. 


27th June, 1898. 


14,143. Toy for TuHrow1ine Carp:, A. J. Parsons 
and A. Morritt, London. 

14,144. GeneRATING ACETYLENE Gas, F. B. Parkinson, 
Cheltenham. 

14,145. Cappre Bacs, A. J. Hayward, Woodbridge, 
Suffolk. 

14,146. RatLway Cornice Pots, G. H. C. Butler, Bir- 
mingham. 


14,148. SHutrLe Guarps for Macuinery, A. Shaw, 
Haslington, Lancashire. 

14,149. Lamp, W. W. iewis, 8. J. Davis, and F. J. 
Osmond, Birmingham. 

14,150. Noveitty Intenpzp as a CaLenpaR, G. Tuck, 
London. 

14,151. Time Fuses for ProvectiLes, H. V. Keeson, 

mdon. 

14,152. Scarrotp, M. Polhill, London. 

14,153. DiscHarGiInG Gratn, 8S. Hulme, Glasgow. 

14,154. Puzziz, G. Brown, London. 

14,155. Puzziz, G. Brown, London. 

14,156. Puzzie, G. Brown, London. 

14,157. Appiyinec Lusricant, P. Smith and 8. Ambler, 


mdon. 

14,158. ReLvease Gear for BicycuEs, H. J. Yieldham, 
Sutton, Surrey. 

14,159. Sewinc Macuines, J. Knox, Manchester. 

14,160. Fisuina Rop, W. Baker and Waycot, Paignton, 
Devon. 

14,161. Woopen Cuvs, J. Hunter, Muir Brechin, For- 
farshire, N.B. 

14,162. TREATMENT of SewacE, C. J. Wittaker and W. 
C. Bryant, | iverpool. 

14,163. Inxstanps, T. A. Langhorno, Silsden, near 
Keighley. 

14,164. Rim Brake for Bicycies, C. G. Cooper and 
The Cooper Twin-lever Cycle Brake Company, 
Limited, Bristol. 

14,165. Curtinc Coat, T. Wrightson and J. Morison, 
Stockton-on-Tees. 

14,166. Topacco Pigs, E. A. C. Endsleigh, Knutsford, 
Cheshire. 

14,167. Smoxinc Pipe, H. Andrews, Margate. 

14,168. Bepstgap, A. E. Davis, Acocks Green, near 
Birmingham. 

14,169. Gotr CLus, R. L. Cowper-Coles, and R. 8. C. 
Peake, Wolverhampton. 

14,170. TreaTinG Spiit Skins, J. Eaton, Stockport. 

14,171. Cutrine Sawn Lencrus of Timber, A. Chivers, 
London. 

14,172. Upser for Usk in Ovens, F. J. Bingham, 
London. 

14,173. Sprina Toy Surprise, C. Bontempo, London 

14,174. Game, B. B. Kingsford, London. 

14,175. MatcueEs, W. G. Cordes, London. 

14,176. WaTEeR Batus, W. and P. Pfleiderer, London. 

14,177. Huss for VELocipEDE WHEELS, P. L. Renouf, 
London. 

14,178. Borters, T. Messenger and A. A. Whitlock, 
London. 

14,179. BaLtoon, J. X. Dusséqué, London. 

14,180. Bricks, 8. J. Payne, F. 8S. Taylor, and J. J. 
Edwards, London. 

14,181. LuBRicaTING APPARATUS, J. 
London. 

14,182. ApPpARATUs for CRUSHING OR:, C. F. B. Tainton, 
London. 

14,183. Pranos, W. 8. Simpson, London. 

14,184. IMPREGNATING INCANDESCENT MANTLES, A. E. 
Stamm, London. 

14,185. Derectinc Puncturgs, G. J. G. Jensen and G. 
H. Congdon, London. 

14,186. Drivine Gear for Boats, W. Bettis, West Ham, 
Essex. 

14,187. Movipinc ArtiFiciaL Stoves, G. Leicht, 

ndon. 

14,188. Durasitity of Boors, F. H. Davis, London. 

14,189. Movutp1nc Foros of Patrerns, A. G. Hopper, 
London. 

14,190. Freep Hoppers for Meat Gratin, T. Ashley, 
jun., W. H. Owen, and T. H. Motley, London. 

14,191. Baskets, J. lmray.—{J. Moeller, France.) 

14,192. SELF-o1LING PoLLEys, F. H. Spear, London. 

14,193. Waitine Tray, J. J. Marshall, London. 

14,194. Latues, J. H. Weiss.—(W. P. Preb'e, United 
States.) 

14,195. Sew1na MacHINE Spoot Hoper, D. W. Cottin, 

mdon. 

14,196. GeneRaToRs for ACETYLENE Gas, W. R. Smitb, 

mdon. 

14,197. Propuctnc ACETYLENE, W. P. Thompson.—{H. 
Sez, France.) 

14,198. Practisinc Gor, W. P. Thompson.—(S, I. 
Bates, United States.) 

14,199. Ammonia, T. Cryer, Manchester. 

14,200. PerpetvuaAL CALENDARS, F. 
London. 

14,201. Locxs, 8S. Houser, J. T. Rountree, and G. F. 
Musser, Liverpool. 

14,202. CLEANING TEXTILE Goons, E. F. Kur.—(M. 
Boehler, Germany.) 

14,203. INcrEasING BicycLe Spreps, G. J. Dolliner, 
London. 

14,204. Etecrric Batrertes, M. M. Bair, London. 

14,205. Preparine Piates for Printine, J. H. Smith, 
London. 

14,206. Vapour Motors, G. C. Marks.—(C. Tornero, 
France.) 

14,207. Great CrrcLe Course InpicaTor, 8. R. Kirby, 
London. 

14,208. MaiL-BaG Fastentnes, F. de L. Hudson.—({2. 
H. Easdown, New Scuth Wales.) 

14,209. CrusHINc Quartz, J. Colquhoun-Thomson, 
London. 

14,210. Propucinc AcETYLENE, A. J. Boult.—(Suret ct 
Cie., France.) 

14,211. Excrrant So.vtions for Batrertizs, A. J. Ward, 
London. 

14,212. TRANSMITTER for TELEPHONES, F. A. Ray, 


Hochgesand, 


Fassbender, 


on. 
*4,213. Dynamo Macuinery, W. Langdon-Davies, 


ndon. 

14,214. Boots, F. J. Stohwasser and G. D. Winter, 
London. 

14,215. Canpigs, E. Philpott, London. 

14,216. Rotary ENGINES, Y. Johnson.—(M. J. 
Bretherton and C. H. Silliman, United States.) 

14,217. Execrric Lames for Mixers, W. O. Wood, 
London. 

14,218. ComBINED Lamp-post and Hyprant, W. Evans, 


ansea. 
14,219. Matcu Box, P. 8. Pithapuram, Godavari Dt., 
Madras Presidency, India. 
14,220. Tanninc Hives, G. D. Burton, Boston, Mass., 
United States. 
14,221. Unnarrine Skins, G. D. Burton, Boston, Mass., 
United States. 


28th June, 1898. 


14,222. Saw Guarps, E. Cory and F. W. Reynolds, 
London. 

14,223. Brakes, W. A McCurd and H. L. 
London. 

14,224. JEWELLERY, E. Mojon and J. Manger, London. 
4,225. Varyine the Loap of Gas Governors, W. 
Cowan, Edinburgh. 

14,226. Apparatus for Dryinc Woot, J. Fielden, 
Rochdale. 

14,227. Printinc on Britrte Articies, G. G. P. 
Wilson and W. Scott, Glasgow. 

14,228. SEPARATING O1L from Water, W. Hinchcliffe, 
Halifax. 

14,229. Turust Biocks, J. Pearce, London. 

14,230. MrtHop of Ciosinc Bortries, J. Kennedy, 


G Ww. 
14,231. BrnuiaARD MARKER, J. B. W. F. White and d. 
A. Hunt, London, 


Tayler, 
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14,232. Gear for Drivinc Cyrcies, A. A. Manbré, 
Liverpool. 

14,233. Printers’ GuILLoTiINgEs, I. R. Cauthery and T. 
Morton, Bradford. 

14,234. Appinc Macuing, G. C. McLaren, Glasgow 

14,235. ALUMINIUM ALLoy, W. Robertson and G. Low, 
Glasgow. 

14,236. Meruop of ProreLiinG Cycugs, R. I. Douglas, 
London. 

14,237. EvecrricaL SAFETY 
Bournemouth. 

14,238. Borers, W. Lede, Liverpool. 

14,239. PLANE IRons, A. Fieldsend, Sheffield. 

14,240, CaarcoaL, J. W. Dougal, Glasgow. 

14,241. Enornes, 8. Bouton, London. 

14,242. Steam GENERATORS, A. Lefargue, London. 

14,243. Heke Inrussr, R. Boyd, Galashiels, N.B. 

14,244. Games, H. Esam, Tunbridge Wells. 


Fuse, C. J. Cooper, 


14,245. GxeNERATING E-Ecrricity, F. C. Southard, 
Southampton. 

14,246. MATERIAL-DRYING APPLIANCE, H. Winckler, 
London. 

14,247. Crapes for Bui_pers’ Purposss, F. Knoeferl, 
London. 


14,248. Lock, 8. Wharton, Birmingham. 

14,249. SappLes, J. T. Jones and H. W. Woodward, 
Birmingham. 

14,250. Stamp Mitts, W. E. Simpson, London. 

14,251. Dyes, J. Y. Johnson.—({The Badische Anilin and 
Soda Fabrik, Germany.) 

14,252. PrRopucTIoNn of AzO-cOLOURING Matrers, J. Y. 
Johnson.—{The Batische <Anilin and Soda Fabrik, 
Germany.) 

14,253. Propuction of Azo-coLouRING Matrsrs, J. Y. 
Johnson.—{The Bacdische Anilin and Soda Fabrik, 
Germany.) 


14,25%. Murr Linincs, M. Maguire, Windsor. 


14,255. Evecrric TELEPHONY, C. Adams-Randall, 
London. 
—_— Screw-cuttinc Dre Heap, K. Mitchke, 


“_ 

257. REFRIGERATING Macuine, F. Allen, London. 
58. Kyirrinc Macurye, H. Birkbeck. —(J. Koyser, 

ted States.) 

259. EXPLOSION ENGINES, P. M. Justice.—(The Pope 

Manufacturing Company (lacorporated), United 
States.) 

14,260. Fapraic, W. J. Brooks, London. 

14,261. Lire Jacker, F. B. Jeffery, Southsea. 

14,262. Vatves for Fountain Pens, J. Byrom, Liver- 


F. Hay and C. White, 






pool. 

14,263. TRousER SusPzENDERS, 
London. 

14,264. Cycixs, F. Crundall, London. 

14,265. Vatves, C. P. Kinnell, London. 

14,266. Rattway SIGNALLING Apparatus, G. W. 
Li ondon. 

i7. Brakes, W. M. White, London. 

268. BuTTonN-HOLE SEWING Macuines, W. M. House, 
London. 

14,269. ALKALIEs, C. E. Acker, London. 

14,270. Drawinc Orr Woot from Comps, A. Long and 
R. Foster, London. 

14,271. TurNinG Macuines, H. H. Lake.—(S. Ross, 

United States.) 

2. WeicHING Macurng, F. H. Richards, London. 

3. WueeEts, E. E. Powers, London. 

$274. Metratiic Packine for Pistons, C. Lockwood, 

mdon. 

5. Jorntinc of Meta Pipes, R. Ewing, London. 

Pneumatic CycLE Sappies, F. G. Potter, 
London. 

14,277. VeELoctpepEs, W. Hillman, London. 

8. WHEEL AXLES, H. Ehrhardt, London. 

. SIGNALLING Device, A. Lorz, London. 

PREVENTING CHEQUE FaLsiFIcaTION, E. 
‘ta ards.—(R. Candriani, Germany.) 

14,281. Tramways, G. F. Deacon, London. 

2. LATCHES, D. Waine, Birmingham. 

Bricks, W. P. Thompson.—(F. C. Norris, 

United States .) 

14,284. Encines, W. P. Thompson.—{T. H. Hicks, T. S. 
‘White, and T. "Friant, United States.) 

14,285. GeneRaTING Gas, W. P. Thompson.—{R. M. 
Snyder, United States.) 

14,286. Lusricators, W. P. Thompson.—(@. Beissbarth 
vorma's F, Loos, Germany.) 

14,287. Creaninc Cycie Tires, H. Wittrock, 
London. 

14,238. Ho.pver for VeLocipepgs, F. H. W. Breininger, 
Birmingham. 

14,289. STREET SWEEPER; or CLEANERS, E. J. Smith, 

uiverpool. 

14,290. Wrencues, G. R. van Schoick and F. W. Stewart, 
Liverpool. 

14,291. Tickets for Markinc Goops, W. Jones, 
Liv erpool. 
292. Cocks, P. Leonard, Liverpool. 
93. Systems of ExecrricaL DIstRtu TION, R. 

Belfield. —(C. F. Scott aad B. G. Lamme, United 





Hutt, 
















z . 
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States 

14,294. REGULATION of TRANSFORMER, B. G. Lamme, 
London. 

14,295. Gas-ENRICHING AppPpaRaTus, C. S. Forbes, 
London. 

14,293. TricycLes, Marriotts’, Limited, and J. D. 


Spencer, London. 

. Raprators, M. M. Brophy, London. 

. Dritts, R. Binnie, London. 

INTRODUCER made of Bent Wire, F. May, 
London. 

14,300. Rounpinc the Ris cf Wueexs, W. Deiwiks, 
London. 
. Frre-piaces, C. Baverez, London. 

. Brazine, W. R. Bowers, London. 
PusLic Lamp Stanparps, H. M. Robinson, 
London. 

14,304. Protectinc WALLS from MoistuRg, C. Fleisch, 
London. 

oe Sa, F. Faulkner and J. E. J. Johnsen, 
London. 

14,306. Revays, E. A. F. Arnaud and C. A. A. Gantés, 
London. 

14,307. Propuctnc Ozone, E. Bohm, London. 


29th June, 1898. 


14,308. Dryixc Ciosets, E. Williamson and C. Ham- 
merton, London. 

14,309. Cuttivator, W. T. 
Surrey. 

14,310. Krys, H. F. Pattinson, London. 

14,311. Boors, J. Kennell, London. 

oo for Cricket Pitcn, H. J. Steavenson, 
sondaon. 

14,318. Sarety TRAVELLING Basket, H. J. Steavenson, 
London. 

14,314. SprinKLER, A. J. Davis, Ashford, Kent. 

14,315. Moror CarriacEs, E. Henriquez, Manchester. 

14,316. Batrerres, A. E. J. Ball, West Hove, near 
Plymouth. 

— PHOTOGRAPHIC CAMERAS, J. D. McKellen, Man- 
chester. 

14,318. Dynamo Exectrric Macuines, 8. G. Brown, 
Bournemouth. 

14,319. Trouser Stretcuers, A. Doman, Dudley. 





Sharpe, Virginia Water, 


14,320. AIR-DISINFECTING AppLiaNces, W. L. Clark, 
Hull. 

14,321. CycLe Rests, C. E. Corbitt, Manchester. 

14 322. Printinc on Book Epcres, N. McPhail, 





Glasgow. 

14,323. Lock, 8S. M. R. Heron, Dowr patrick. 

14,324. Carryinc Oven Suetves, C. E. Trickett, 
Sheffield. 

14,325. PuLtEY WHEEL Frame, H. Harper, Birming- 
ham. 

14,326. VeLocipEpEs, C. W. Hathaway and The Triumph 
Cycle Company, Limited, Coventry. 

14,327. TaB_es, J. J. Boyd, Newcastle-on-Tyne. 

14,328. Mup-LIFTER and BRrRusH-HANGER, 8. A. Greene, 
Winchester. 

14,32). Sappixs, E. Birch, Manchester. 

14,330. CLuBs, 3.0: Adamson, Glasgow. 

14, 331. DIFFUSER of Exvectric Licut, 8. T. White, 


14,332. Winpinc YaRN on Spoors, D. Campbell, 
Kidderminster. 

14,333. GARDEN Frames, G. Morris, Nottingham. 

14,334. Oris, J. Lewkowitsch, Manchester. 

14,335. Cyciists’ Trouser Guarp, R. A. W. Earl, 
Cardiff. 

14,336. A Roor CLEaneEr, W. R. Ladkin, Rugby. 

14,337. Heet Cire Pepa for Cycuiss, A. Brash, Dubiin. 

14,338. RecorpInG RaiLway SIGNALs, R. Slack, Man- 
chester, 

14,339. Steim Borers, G. N. Berwick, London. 

14,340. ENvELopgs, A. W. ee London. 

14)341. Price Tickets, C. A. Christy, London. 

14,342. Pickaxes, M. Ditchburn and T. Whitehead, 
London. 

14,343. Heap Coverines, R. Wakely, London. 


14,344. WaTER-cooLED FireE-BaRs, E. J. Koester, 
London. 

14,345. BREECH-LOADING F1RE-ARMs, G. Hughes.— 
(J. D. Koon, United States.) 

14,346. Fasrentnas for CoLiar Srups, E. Browne, 
London. 

14,347. HANDLE Bars of Cycies, &c., W. H. Lister, 
London. 

14,348. AXxtEe Caps of CARRIAGE WHEELS, J. Day and 


A. and C. E. Timewell, London. 

14,349. Fenpers, B. Addicott and G. Holland, Bir- 
mingham. 

14,350. CycLE Pepa Cranks, W. Bishop, London. 

14,351. Suprortinc INstep ARCcB, Davies, 
London. 

14,352. Proputsion of VeHicies, E. Francis and P. 
Angois, Nottingham. 

14,353. Bopsins for BRAIDrNG MACHINES, O. Seydlitz, 
Germany. 

14,354. CYCLE-DRIVING 
Forest Gate, Essex. 
14,355. Low Rests for Buaeys, N. 

Von Woehrmann, London. 





MecuanismM, 8. F. Smith, 


McAulay and C. 


14,356. Or Stoves, H. Driggs, London. 

14,357. Moror, W. J. Munden, London. 

14,358. Orn Fitters, H. P. Hess, London. 

14,359. Warprosrs, A. R. Lordly, London. 

14,360. DisTILLaTIoN of Hyprocarsons, 8. Pitt.— 
(The Compagnie Iaternationale des Procédés Adolphe 
Seigle, France.) 


14,361. Courting Dynamos, J. A. McMullen, London. 

14,362. PenpDaNts for E.Lectric Lamps, E. J. Shaw, 
London. 

14,363. Etecrric Swircues, C. 
Naylor, London. 

14,364. Carsonic Acip, H. E. Newton.—(The Farben- 
Jabriken vorimals Friedrich Bayer and Co., Germany.) 

14,365. SHOULDER Straps, F. J. Stohwasser and G. B. 
Winter, London. 


. Elieson and W. &. 


14,366. Race Hooks for VenHicies, T. Patrick, 
London. 
14,367. THRow1nG the Loap on or orF Pumps, The 


Hydraulic Engineering Company, Limited, and W. 
Carter, London. 

14,368. Row ocks for Boats, W. Styles, London. 

14,369. Prosectinc Serirs of Pictures, R. Krayn, 
London. 

14,370. WoopEN FLoorina, M. Fawcett, B. A. Elphicke, 
and J. Hope, Londoua. 

14,371. Stern Gear for Screw VessEts, Simpson, 
Strickland, and Co., Limited, and W. Cross, London. 

14,372. Exrractinc Coat Dust from FLvE Gasgs, W. 
Beth, London. 

14,373. Baa Fitters for Szraratinc Dust, W. Beth, 
London. 

14,374. RestLient Tires for Roap VeEHIcLEs, F. W. 
Golby.—{B. A. Doriral, France.) 

14, a Wa Lis for MINE GALLERIES, A. C. Hempel and 

. H. Nuttall, London. 

10878 DRAUGHTSMEN, A. H. Brazier and A. 8. Gutten- 

berg, London. 


14,377. BaLtoons, H. V. Wede, London. 

14,378. PropuctnG ARTIFICIAL Srone, A. W. Perriman, 
London. 

14,379. FreEpiInG Borries for Inrants, F. Kruse, 
London. 


14,380. ELecrric Batrerigs, E. Giglio, Liverpool. 

14,381. Cycigs, C. Lippens, Liverpool. 

14,382. ANTI-CORROSIVE Pump for FERMENTED LIQuIDs, 
J. A. Venn, Liverpool. 

14,383. DupLicaTING Empossep LiTerRaTurRE, J. G. 
Fisher, F. O'Brien, and 8S. R. Thompson, Man- 
chester. 

14,384. Laying SHeets of Paper Eventy, T. Chad- 
wick, Manchester. 


14,385. ReEELs for Hotpina Yarns, H. Schwarzenbach, 
London. 

14,386. CoKE-TRANSPORTING APPARATUS, E. N. Trump, 
London. 

14,387. Rotary Pump Apparatus, E. B. Donkin, 
London. 


14,388. Letrer Fitzs, P. H. Holmes, London. 
14,389. INK-wELLs, P. H. Holmes, London. 
14,390. SasH Locks, P. H. Holmes, London. 


14,391. ArticLEsof Fisrous MateriaL, P. H. Holmes, 
ondon. 

14,392. CycLe Bar, F. Sanders, Barnstpale, Devon- 
shire. 

14,393. aN, P. B. W. Kershaw and H. Dundas, 
Lo 

14,394. — Stabs for BurLtpinc, W. Antony, 


Londo on. 

RE-COVERING TuBEs while Boro, T. Schulteis, 

London. 

14,396. Batt Brearines, C. R. and C. G. 

ondon. 

14,397. Roap Grippers for Motor-cars, C. Duncombe, 
London. 

14,398. TREATMENT of Skins, F. de and G. de Rechter, 
London. 

14,399. ELecrric Measure, A. B. Blackburn and W. L. 
Spence, London. 

14,400. Fitterinc Apparatvus, T. H. Bristowe and 
Co., Limited, and W. R. Renshaw, London. 

14,401. The ‘‘ Rota” INKwWELL, G. Maidment, Bescot, 
near Luton. 

14,402. WATER-CLO3ET Pan Screw, H. S. Foster, 
London. 

14,403. Lire Bett, J. F. A. Carobine, Perry Bar, Bir- 
mingham. 

14,404. Pryrazine, J. H. Taylor, St. 
Sea. 


Garrard, 


Anne’s-on-the- 


30th June, 1898. 


14,405. MECHANICAL MILKING APPARATUS, T. Stoltenberg 
London. 

14,406. DRivinG 
Worcestershire. 

14,407. Fotp1inc Stanp for Bicycies, # J. Smith, 
Gloucester. 

14,408. Raisinc Winpows, A. Bell and J. P. Haigh, 
Sheffield. 

14,409. Dryinc MaTERIALs, G. S. de Ritter, London. 

14,410. Cycie StoraGe, A. A. Wade, Leeds. 

14,411. Latrines, M. J. Adams, Leeds. 

14,412. REVERSIBLE Curr Protector, E. A. R. Mat- 
thews, Newport, Mon. 

14,418. VARIABLE SpEED GEarR, 
Rolvenden, Kent. 

14,414. ApDJsUSTABLE PrxEssING Ro.tLEeR, W. H. Heys 

and J. T. Hewitson, Monkwearmouth. 

14,415. PERFORATED Watcu Pocket, M. E. Redhead, 

Coniston, R.S.O., Lancashire. 

14,416. UriLisinc Pocket-knives, H. J. F. Crane and 

P. F. Butterfield, London. 

14,417. Securinc Pivorep Sasues of Winpows, 8. 

Hughes, London. 

14,418. SupporTING BLACKBOARDS on EAsELs, J. E. 

Blackledge, Manchester. 

14,419. WaTer-TuBE Borer, A. B. Collis, South- 
ampton. 

14,420. THREAD OprenerR, W. E., W. H., and H. E. 

Aykroyd, Bradford. 

14,421. Dygrne of Yarn, W. E., W. H., and H. E. 

Aykroyd, Bradford. 

14,422. Door Stop, F. Heywood, Manchester. 

14, "493. INFLATORS for PNEUMATIC Tires, W. Lowe and 


Cuan, R. Wilberley, Halesowen, 


T. and H. Geering, 





Brist tol. 


14,424. Hanp Vicss, J. ag jun., Birmingham. 
14, 425. VELOCIPEDE WHEEL TiREs, F. Rose, Liverpool. 
14,426. Dryinc and Hovsine of Cory, P. McLean, 
G we 
14,427. Firament for Etectric INCANDESCENT LAMPs, 
English Industrials, Limited, and G. E. Heyl-Dia, 
Manchester. 
14,428. Gas and Om Enarnes, J. G. A. Kitchen, Man- 
chester. 
14,429. HaNK-scouRING Apparatus, T. Bentley, Brad- 


ford. 

14,430. Vent Pecos and Taps, F. and ©. Tutill, Man- 
chester. 

14,431. WirE Fencrnea, A. Simpson, Glasgow. 

14,432. ACETYLENE Gas GeENERATORS, The British 
Acetylene Gas Generator Company, Limited, and 
H. K. Spence, Glasgow. 

14,433. ELectric BELLS and Firrinas, B. A. Phillip- 
son, Dublin. 

14,434. Topacco Pirgs, J. T. Dawes, Liverpool. 

14,435. Pickina Suarrs of Looms, A. Wood and E. 
Nightingale, Manchester. 

14,436. SpEcTACLE Casks, S. J. Carey, Birmingham. 

14,487. Case for CLiInicaAL THERMOMETERS, 
Blagdon-Richards, Swansea. 

14,438. CHarainG Coat Gas Rerorts, 8. J. Ingram, 
Truro, 

14,489. ARRESTING the Motion of GILL-Boxxs, A. 
Mitchell, Keighley. 

14,440. NoBLr’s Comps, R. Clough and Co., and 8. G. 
Broadbent, Manningham, near Bradford. 

14,441. Bortnc Hoxxgs, C. Hueier and W. 
London. 

14,442. Ska Fisurnc, R. Crabtree, London. 

14,443. FLaNGING the Enps of Furnace Fives, J. I. 
Booker, Leeds 

14,444. Makinc Paper Baas, J. 
Glas; 3 

14,445. Cycies, F. Beauchamp, London. 

14,446. CIGARETTE-MAKING MacuHines, A. J. Boult.— 
(0. Berastraesser, Germany.) 

. Louvre VENTILATOR, G. Baader, London. 

. CycLE Framss, F. Ritchie, London. 

. Sarety Boxt, J. Haag, London, 

. Propucine Ozong, E. Bihm, London. 

14,451. Screw-storrers for Botries, W. G. Davies, 
London. 

14,452. ‘TREATING Wines, J. E. Carroll, London. 

14,453. Catcrum Caring, J. E. T. Woods and W. A. 
Byrom, London. 

14,454. INcANDESCENT Gas BURNERS. A. J, Boult.—(@. 
Delin, Belgium.) 

14,455. SECONDARY Batreriss, T. A. B. Carver, London. 

14,456. DeTacHaBLE Soup Spoon Car, A. W. Robinson, 
Twickenham 

14,457. Stoppers for Borties, C. R. G. Hévermann, 
London. 

14,458. Mixinc INGREpDIENTs for Sauces, A. E. Young. 
—(L. H. Creas, United States.) 

14,459. Bepsreaps, F. J. Middleton and W. Molineaux, 
Birmingham. 


Priigel, 


and M. Macintyre, 


14,460. Jornr for Cornice Pores, A. E. Collins, 
London. 

14,461. GEARING, H. Crone and C. Rucher, London. 

14,462. CHAMBERS for DkYING SHERRY, G, L. Anderson, 
London. 

14,463. INCANDEscENT Gas LicGuTiNG, P. G. de Schodt, 
London. 


14,464. INDIA-RUBBER TiREs, W. E. Bartlett, London. 

14,465. Propuction of METHYL-MORPHINE, A. Ehren- 
berg, London. 

14,466. Pygumatic Tires, H. E. Smith, London. 

14,467. Merats, F. W. Carlton and H. J. Phillips, 
London. 

14,468. Dyxs, P. C. Bunn, London. 

14,469. PHorovisocrapus, L. H. Cohen, London. 

14,470. Gun Carriages, G. F. Redfern. 2. Ternastrom 
and P. Nordenfelt, France.) 

14,471. MaNnuFactTu RE of WukE .s, J. W. Holst, London. 

14,472. ManuractureE of TEXTILE Faprics, 8. Pitt.— 
(L. Cassella and Co., Germany.) 

14,473. New LITERARY Game, J. O. Pelton, London. 

14,474. GrinpinG Stroprers for Vesses, J. Flicgel, 
London. 

14,475. Prevarinc Fipres for Rope-makine, C. 8. 
McConnan, Live 

76. Gas Stovgs, J. Titchett, Manchester. 

. Drawino Compass, A. Smith, Birmingham. 

3. WoopEN SpPoo.s, z Chlebowski, London. 

79. SASH-FASTENING Devices, J. Shettle, Liverpool. 

30. SEwWInG Macuines, J. Cassels, Manchester. 

31. CHarcE for use in SELTZOGENES, J.J. Spears, 
Birmingham. 

14,482. Matcu-BoxEs, G. Engel, Liverpool. 

14,483. PropucING ANIMATED PuotocrapHs, A. F. 
Spooner.—{J. Dubouloz and The Sociite Demaria 
Freres, France.) 

14,484. CHANGING SHuTTLES in Looms, F. Wiichtler, 
London. 

14,485. ACETYLENE Lamp, H. H. Lake.—(L. /es Essards, 
née Pinaud, France.) 

14,486. Carspuretrers, H. E. Casgrain, London. 

14,487. HaNDLE-BARS, H. Belcher and F. Easom, 
London. 

14,488. APPARATUS for DisTILLING WaTER, J. T. Waine, 
London. 

14,489. PENHOLDER, H. A. Jee, London. 


lat July, 1898. 


14,490. Coup.inas, J. E. A.Gwynne and D. W. Porteous, 
London. 

14,491. Furnace Grate, F. van der Gucht, London. 

14,492. Connections for SaniTaRy APPLIANCES, M. J 
Adams, Leeds. 

14,493. FuRNITURE Burrer, E. Haag and E. Becker, 
Baden, Germany. 

14,494, AIR - PROPELLING Apparatus, J. T. Cope, 
Birmingh: am. 

14,495. Friction CLutcues, R. Thornley, Manchester. 

14,496, CoupLinG Pipes, W. Jones, Wolverhampton. 

14,497. NippLes for ATTACHING to Cycie Spoxss, J. 
Hayes, London. 

14,498. Sanp for Mouups, J. Hargreaves and A. Poul- 
son, Widnes. 

14, 499. FILTER- -PRESSES, J. Critchlow, Stoke-on-Trent. 

14,500. Tires, J. Ridgway and H. Denton, Hanley. 

14,501. CycLe Support, A. Brook, Chertsey. 

14,502. Taps, English industrials, Limited, and G. E. 
Heyl- Dia, Manchester. 

14,503. Dryinc TextTiLe Fasrics, G. D. Wild, Cleck- 
heaton, Yorks, 

14,504. SuuTTLEs of Looms for WEAVING, 
Halifax. 

14,505. TurBinEs, A. L, Armour, Gateshead-on-Tyne. 

14,506. RATCHET GEARING for VEHICLES, R. J. 
Urquhart, Liverpool. 

14,507. EvE-GLassEs, J. J. Wood, Liverpool. 

14,508. BREAD-CUTTING Macuines, C. Moses, 

chester. 

14,509. Faprics, J. H. McEwan and J. H. Hinchcliffe, 

Bradford. 

14,510. Cycie Gear, J. O’Rell.—(W. H. Cassell, United 

States.) 

14,511. Oven, J. H. Bennett, Helsby, Cheshire. 

14, 512. Bracket for Buinp Ro.tiers, W. Swarbrick, 

Liverpool. 

14,513. ee SpecracuLarR Errxcts, C. H. Cox, 

Live 

14,514. iniaeen C. H. Cox, Liverpool. 

14, 515. Horn Hanpugs, P. Pluntke and G. Nowak, 

Manchester. 

14,516. Cycixs, J. Robertson, Pay 

14,517. Cycite Lamp, H. F. . Schréder and M. J. 

Nehemias, Hamburg, Sammie. 

14,518. Opentnc Hanks of Yarn, J. S. and G. 8. Lord, 

Manchester. 

14,519. DistripuTinc Fiuiw, G. E. Ridgway, Man- 

chester. 

14,520. Forming Curvep Mortices, E. Frampton, 

Manchester. 

14,521. PHonocrapus, E. Mitchell, W. Whitehead, and 

C. Taylor, Manchester. 





J. Tanner, 


Man- 


——————— 


14,523, Furnace for TREATING SuLpuipEs, H. R. Angel, 
London. 

14,524. Mecuanism for Siipinc Rops, C. P. Showelt, 
Birmingham. 

14,525. Testina Ecas, J., A., and G. Lyons, Man. 
chester. 

14,526. Sart Hank, G. S. Munro, Clydebank, 
bartonshire. 

14,527. Gotr CLuss, W. T, Kininmonth, Glasgow, 

14,528. CycLe Steerina Locks, J. W. Milligan and F 
Oldfield, Birmingham. 

14,529, Loo Suutrce Guarp, J. Binns and A. §mi, h, 
Keighley. 

14,530. Upserrina BoiLer Tunes, F. E. Vright.— 3 
R. Blakeslee, United States.) 

14,581. Cookina Rances, A. Habershon, London. 
14,582. EXTINGUISHING Firg, L. Litynski, A. Rodakie. 
wicz, and F, Kurowski, London. 

14,5383. CoLOURING Marrers, Read, Holliday, 
Sons, Limited, and A. Dickson, London. 

14,534, Door-CLOSER, H. Malet, London. 

14,535. SLIDE Rutxs, A. J. Boult.- 4L. Rizzoli, Italy ) 

14,536. Sap Iron, W. E. Hoyt, London, 


Dn. 


and 


14,537. Fumicators, J. T. Commoss, London. 

14 588. RETAINING Support for BANDAG Es, A. Seyfar'h, 
London. 

14,539. Makina Bottles by Macuiyery, L. Grote, 
London. 

14,540. REGULATING Looms for Weavino, E. Herhertz, 
London. 

14,541. TRAIN-SIGNALLING Apparatus, F. F. Farlow 
London. j 

14,542. ArracHING SHapeEs to Lamrs, Jo N. Mux re, 
London. 

14,543. Wire Rores, H. Aitken, London. 

14,544, ConcreTE Founpations for Piers, BH. Jones, 


London. 
14,545. all BLE-SIDE RULING Macutnge, F. W. Vickery, 
London. 
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From the United States Patent-opie Oficial Garett. 





599, YS SreaM Meter, G. C. St. John, New York 
N.Y.—Filed September 28th, 18ye. 

Claim. —(1) A steam meter comprising a suitsab'e 
casing piovided with an ingress and an egress opening 
and with an internal valve seat, in combination with 
a yaraboliform valve operating to compensate for the 
differential results attained by the varying heights of 
the lift of the valve, whereby the ratio between the 
flow of steam and the increase in the size of the ste:m 
space between the valve and its seat will remain con- 
stant, and registering mechanism operated by the 
movements of the valve, substantially as deser:bed, 
(2) A steam meter comprising a suitable casing pro- 
vided with an ingress and an egress opening and with 
an internal valve seat, in combination with a valve 
engaging the seat, the upper portion of the valve being 
approximately cone-shaped and the lower portion 


599,746] 








paraboliform, substantially as described. (3) A steam 
meter comprising a suitable casing provided with an 
ingress al an egress opening and with an internal 
valve seat, in combination with a paraboliform valve 
engaging the seat, and means for retarding the upward 
movement and for permitting free downward move- 
ment of the valve, substantially as described. (4) A 
steam meter comprising a suitable casing provided 
with an ingress and an egress opening and with an 
internal valve seat, in combination with a paraboli- 
form valve engaging the seat, means for returding the 
upward movement and for permitting free downward 
movement of the valve, and a shield for protecting the 
valve from the direct impact of the steam, substan- 
tially as described. 
601,531. Sream Encine, H. Steven, 
Spain. —Filed September, 8th, 1897. 
Claim.—The combination of the cylinder having 
ports for the admission of a heating medium, a heat- 


(601531) 


San Sebastian, 





ing device connected with said ports to supply a 
heated fluid thereto, and an automatic shifting valve 
for alternately admitting said heating medium to the 
ends of the cylinder. 


601,554. Froatine Dock, Ll. E£. 
England. —Filed September 9th, 1897. 
Claim. —(1) A floating dock comprising side walls 
and independent transverse caissons or pontoons form- 
ing the body of the dock and respectively detachably 
connected to and between the side walls, substantially 
as set forth. (2) A floating dock comprising side 


Clark, London, 
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walls, independent caissons forming the body of the 
ock and of greater height at their ends, means for 
forming detachable water-tight connections between 
adjacent caissons, means for detachably connecting 
the ends of the caissons to and between the side walls, 
and gates or bulkheads to form a pound, substantially 








H. and E. Britton, Birmingham. 


14,522. Cycrixs, J. Fergus and J. Main, Glasgow. 


as set forth. 
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PETROLEUM lala ITS PRODUCTION AND 
By J. 8. V. BickForb. 

Wuen undertaking some experiments about two years 
on the use and production of petroleum vapour, 
iny firm at Camborne, of which I am the manager, 
found itself seriously hampered by the all but total 
absence of literature on the matter. There is, of course, 
the Patent-oftice, but the literature to be found there is 
ing but satisfactory, as it is necessary to try every 
plan described, many of the arrangements patented 
never having been tried, and though attractive enough on 
paper, are quite incapable of performing as described. 

As others may wish for information of this class we 
have decided to publish, as far as possible, the results 
of our experience in the comparatively unknown fields 
of petroleum Bunsen burner, and petroleum blow-pipe 
ork. 

, We have decided to refrain from following the usual 
practice, which is to give a long catalogue of inventions 
and patents, and to restrict ourselves to the description 
of the results of our own experience, only giving such 
burners as are necessary for the understanding of the 
principles involved. 

| propose to adopt the following order in treating 
this subject:—(1) Plain jets—(a) their production; (0) 
their use and combustion. (2) Blow pipes, operated 
with compressed air blast; with some metallurgical 
results obtained. (3) Petroleum Bunsen burners and 
their combustion. 

Plain jets; their production.—To produce a jet of 
petroleum vapour it is obviously necessary that some 
species of retort should be used to vaporise the oil. On 
the form of this retort the arrangements necessary depend. 
To produce a steady flow of vapour it is essential that 
either (a) the cross section of the part of the retort in 
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principle of the “Owen” burner used with Messrs. | 
It will be seen that | the nozzle F—Fig. 6; from this nozzle the vapour issues 


} 
| 
| 
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which the production of vapour takes place should be 


Fig 7. Fig 2. 
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of considerable area, and that the path of the oil 
should be up hill from the cooler parts to the hotter, 
or (b) that some means, such as wires in the supply 
pipe or an air vessel, should be used to steady the flow 
of the oil. In the case of the retort of large cross section 
with an unimpeded supply it is necessary that the supply 
valve should be only so far open as to just supply the 
necessary oil, or the burner will pulsate. 

In proof of these statements the following facts can be 
adduced. Fig. 1 shows the burner we used for the pro- 
duction of petroleum vapour for most of the experiments 
mentioned below. B is a piece of l}in. steam pipe 
plugged at both ends with iron plugs A’ A". Through 
the lower of which A’ pass the supply pipe C’ C’ and 
the delivery pipe D E. E is the main nozzle through 
which the vapour issues, and F is a little hole which 
allows a small quantity of vapour to impinge on the 
gauze g—the use of which will be explained later—in 
order to keep the vaporiser B hot after starting. HH is 
a sheet metal mantle lined in asbestos to keep the heat 
in. To start this burner all that is necessary is to heat 
up the retort or vaporiser B and turn on oil, when a per- 
fectly steady stream of vapour will be produced as long 
as the inclination of the retort is upwards. If, however, 
the retort is turned so that the plug A” is below the plug 
A’ the burner pulsates badly. Now in using this burner 
for experimental work we heated it by a separate burner 

F), in order not to interfere with the consumption tests, 
and in changing nozzles sometimes the apparatus got 
very hot. We were for a long time unable to account 
for the fact that at starting, after it had been standing 
idle for some time, the burner pulsated badly, but settled 
down to work steadily in about five minutes; at last it 
struck us that it might be due to the pipe C” being hot, 
and to prove this we took precautions that this pipe 
should not get hot whilst the burner was idle, and the 
result was the disappearance of the temporary unsteadi- 











ness. It will be seen that the hot supply pipe C” | 
corresponds to a small-bore vaporiser. | 
To give one more example: Fig. 2 represents the | 


Norris and Henty’s hot-air engines. 
it consists of the stand E into which are screwed the | 
supply pipes A’ A”. Through these the oil flows to the | 
globe B, being vaporised on the way, and the vapour thus 
formed flows to the nozzle D D’ and impinges on the 
tube A”, where it burns. This burner requires an air 
vessel on the supply pipe to steady the flow of vapour. 
The tube A” is about jin. or fin. bore. Fig. 3 represents an 
experimental burner strongly resembling the burner 
mentioned above. The supply pipes A’ A” are screwed 
into the stand E, the pipe A’ being about jin. bore. 
On the top of this is screwed the elbow B, and to that 
the vapour-delivery pipe C, from which the vapour 
issues, and, striking the tube A”, burns with a perfectly 
steady flame without the necessity of any steadying 
device. It will be noticed that the only difference 
between the two arrangements mentioned in Figs. 2 and 
3 is the size of the pipe A’, and that the one with the 


larger pipe burns with a steady flame without steadying | 


devices, whilst the burner with the small tube requires 
an air vessel. 

To sum up, it will be found that in all cases where the 
length of the vaporiser is more than about ten times its 
diameter steadying devices are necessary. Of course, 
special circumstances may modify this rule. In the case 
of the burner in Fig. 2, for instance, no doubt the 
ebullition of the oil in the tube A” would throw liquid oil 
into the red-hot ball B, and this would, of course, cause 


a momentary excessive production of vapour amounting | 


to almost an explosion ; probably the same cause aggra- 
vated the trouble in the case of the burner in Fig. 1. A 
steadying device is necessary in a burner made up of a 
coil of tubing such as Fig. 4., which represents the burner 
used in the initial heating of our own vaporisers. 


Fig 7. 
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EXPERIMENTAL PETROLEUM VAPOUR BURNERS 


This burner consists of a coil of jin. gas pipe with one 
end turned at right angles and a hole bored through it so 
that the issuing stream of vapour shall pass through 
the centre of the coil. Its action is irregular unless 
some means is employed to regulate the flow of the oil. 
The most usual method is to fill the supply pipe with 
straight parallel wires for about two or three inches. 

I now come to the combustion of a jet of petroleum 
vapour. The first fact to notice is as follows. If a jet 


of petroleum vapour is issuing from a nozzle ata velocity | further increased the vapour will cease to burn. 


vaporiser, consists of a square ring A B C, which is hollow, 
and in which the oilis vaporised. Oil enters at A, and is 
vaporised in passing through the tubes AC, C B, the 
vapour thus formed passing out through the tube B F to 


and strikes the vaporiser A BC, and the interrupting 
veins D D—Fig. 5. The result is a blue, and intensely 
hot, flame beyond the vaporiser, as shown at I—Fig. 6. 
This burner is of small capacity, and is used for heating a 
plumbers’ furnace and the ignition tubes of oil engines. 
Incidentally we may mention that it is one of the most 
perfect bits of casting that we have ever seen, the whole 
apparatus being cast complete. Fig. 7 represents the 
Wells lighting burner. It will be seen that the only 
difference between this and the plumbers’ lamp is in 
point of size, and the use of the cone H instead of the veins 
D. The advantage of this cone is that it lights the vapour 
nearer to the nozzle, and consequently produces more light. 
Creosote is added to the oil for the same reason. Inlarge 
burners the vaporiser is also made in duplicate to insure 
sufficient heating surface. In all Messrs. Wells burners 
there is an arrangement of screws, E—Fig. 5—for clean- 
ing out the vaporiser. The actual effect of the interrup- 
tion to ajet of petroleum vapour is to retard the passage 
of a portion of the vapour, and by reducing its velocity to 
allow it to remain alight. The flame thus caused being 
| incontact with the remainder of the vapour, ignites that, 
and combustion is maintained. It will have been in- 
ferred from the use of the veins in Messrs. Wells’ small 
burner that the interruption must be of sufficient size, that 
is, that there is a minimum amount of interruption below 
which combustion is not maintained. 

Possibly a few words on the various shapes of inter- 
rupter in use will be of interest. As stated above, the 
most common form of interruption is the vaporiser 
itself, but beyond this there are several recognised 
devices. The first of these is the truncated cone as used 
in the Wells light, and in many other burners, notably 


Fig 5. 
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Fig 6. 
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j the Seigel patent lamp. The effect of this depends 
| on the distance it is from the nozzle. It will give any- 
| thing from a blue flame to a yellow. Some peculiar 
| effects can be produced with a sheet of coarse gauze or a 
| fine grating. If this be held normally to the path of the 
| jet, and close up to the nozzle, the effect is a yellow 

flame. If, now, the distance of the gauze from the nozzle 
| be increased, the flame becomes bluer and bluer till all 
‘colour is lost. If the distance of the gauze be then still 
In this 


due to a pressure exceeding about one pound per square | operation as soon as the flame begins to burn blue the 


inch it will not burn unless (a) it is in contact with a | gauze 


flame, or (6) some solid obstruction is held in its path. 
Hence the gauze at gy— Fig. 1. The second fact is that the 
colour of the flame depends on the distance from the 
nozzle at which the first ignition is effected. It does not 
seem to matter in which of the above ways the jet is 
kept alight as regards the colour of the flame. The | 
nearer the nozzle the jet is ignited the more light it gives. 

As an example, take the case of a jet of vapour 
issuing from a nozzle of j,in. diameter at a pressure 
of 10lb. per square inch. If the interruption is at 
a distance of 8in. from the nozzle the flame is blue 
and excessively noisy. If the interruption takes the 
form of a flat plate held close to the nozzle, the resultant | 
flame is yellow and not nearly so noisy as the other | 
arrangement. It will be noticed that the general way of | 
keeping the vapour jet alight is to employ an interrupter | 
of some sort, and in the great majority of cases the | 
interrupter is the vaporiser itself. Sometimes the | 
vaporiser is not found to offer sufficient resistance, as in 
the case of the Wells lighting and heating burners, 
_ other means have to be adopted to increase the 
effect. 

The Wells burner, which will suffice to illustrate what 
may be called artificial interruption, is shown in Figs. 5, 6, 
and 7. Fig. 5 shows the vaporiser in plan. It—the | 





begins to get hot, and when the distance is 
arranged for a blue flame the gauze becomes incan- 
descent. In this position the flame is very noisy. The 
appearance is peculiar. From the nozzle to the gauze 
extends a column of non-burning vapour, which ignites 
on striking the gauze and burns beyond it with a lambent 
blue flame, at the same time keeping the gauze red-hot. 
The flame produced in this way cannot be made to smoke 
by any means known to us. We use a sheet of gauze 
fastened over the end of our starting coil at E—Fig. 4— 
in order to insure the vapour burning, and also to act as 
a heat collector to keep the vaporiser hot. 

Blowpipes.—When we first attempted to produce a 
petroleum blowpipe we anticipated no difficulty what- 
ever. It was assumed that a similar arrangement to 
that used in gas blowpipes would answer satisfactorily. 
As will probably be known, the usual method adopted in 
gas blowpipes for power is a pair of concentric nozzles, 
through the outer of which the gas issues, the air passing 
through the central passage. Acting on the assumption 
that a similar arrangement would answer for petroleum 
vapour, a blowpipe was constructed and tried. Before 
the air was turned on the vapour burned all right with a 
luminous, smoky flame, but the moment the air blast 
was turned on the flame went out. 

We next tried the arrangement shown in Fig. 8. Into 
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a piece of #in. gas pipe A A was screwed the piece of jin. 
pipe D, and into this was directed the jet of petroleum 
vapour C in such a way that it could not carry any 
appreciable quantity of air with it. This again burned 
until the air was turned on, when it promptly went out. 

The next arrangement tried was that depicted in Fig. 9. 
A is a lin. tube, having the lateral branch of about the 
same size C fitted with the truncated cone D, and having 
the air blast pipe E arranged axially with it. The air 
pipe E terminated about opposite the lateral branch. 
Into the coned mouth of D was injected a jet of petro- 
loum vapour from the tube G. This arrangement was 
quite satisfactory, the resultant tlame being very hot and 
of the true blowpipe character. One peculiarity of its 
action should be noticed. When in action a flame was 
always playing about just inside the cone D, and from 
there right through the body of the blowpipe to the 
mouth B, and if this flame was extinguished, from any 
cause, the blowpipe went out. 

Fig. 10 shows an arrangement of a furnace, and the 
above blowpipe adapted for metallurgical operations, 
and patented by me. _ F is the furnace body, into the 
lid of which (G) is fixed a blowpipe similar to that 
described above. C is the pot and E the chimney. As 
will be seen, the arrangement of this furnace is such that the 
blast of the blowpipe impinged direct on the contents of 
the pot, effecting great economy. In the ordinary type 
of injector furnace the gases impinge on the outside of 
the pot, so that all the heat necessary for fusing the 
contents has to soak through the refractory sides of the 
erucible. The direct impact of the flames on the contents 
of the pot could not be tolerated were they not entirely 
free from sulphur and other injurious impurities. With 
petroleum vapour no injurious effects were noticed. 
Some fairly satisfactory results were obtained with this 
furnace. Starting all cold, 14 1b. of brass were fused in 
twenty minutes with 2} pints of petroleum. Taking 
petroleum at 6d. a gallon, this compares very favourably 
indeed with the cost of coke under similar conditions. 
Of course coke cannot compare with petroleum in point 
of tim2. 

It may be well to m2ntion at this point a result that 
was obtained at a later stage whilst experimenting on 
Bunsen burners. As is well known, the ordinary blowpipe 
is very noisy in its action, and the above-mentioned 
petroleum blowpipe is no exception to the rule. For 
this reason any arrangement which produces the same 
results silently is of interest. By producing the same 
results, we mean consuming the same quantity of oil in 
the same or in nearly the same space. If two pieces of 
fin. tube be joined together as in Fig. 11, and ten 
;;in. holes bored in each, spaced lin. centre to centre, 
and a jet of petroleum vapour from a one-sixteenth nozzle 
be turned into the open end A with a blast of air parallel 
to it, so that the vapour and air pass on and mix in the 
tubes before emerging from the holes; and if a bar of 
metal is laid close down to the holes so that the issuing 
streams of vapour and air impinge on it immediately on 
leaving the holes, the resultant flame is blue and nearly 
silent. We donot know what the heating effect of this 
arrangement would be on a crucible, but as the same 
quantity of vapour is consumed in the same space we see 
no reason to suppose that the heating effect should be 
less. 

I now come to the Bunsen experiments. When 
undertaking experiments in this direction we did not 
anticipate any of the results produced. From past 
experience we were led to expect the production of a 
luminous but non-smoking flame. For instance, we 
knew that if a stream of vapour were turned into a short 
length of tube, and the issuing stream of vapour and air 
ignited, the result would be a flame of great brilliancy. 
Acting, therefore, on this supposition, we prepared an 
apparatus similar to that sketched in Fig. 11. The per- 
forated tubes C C were about 1lin. long and three-quarters 
of an inch bore. In each were bored ten holes of 
nominally one-eighth inch bore, but actually about five 
thirty-seconds of an inch, spaced one inch apart. Into 
the end of this apparatus at A we turned a stream of 
vapour from a nozzle one-sixteenth of an inch bore under 
a pressure of 101b. per square inch. To our surprise the 
streams of vapour issuing from the holes would not burn. 
That is, as long as a flame was in contact with them 
those jets actually in contact with the flame would burn, 
but would go out immediately the flame was removed. 

On turning the apparatus upside down it was found to 
burn well; but with a luminous flame, so a pair of inclined 
plates—as shown in Fig. 12—were placed over the tubes 
to act as deflectors, the result being a luminous flame 
which was nearly silent. We then tried the effect of a 
sheet of coarse gauze laid across the burner tubes C C— 
lig. 11—and about 2in. up from the top of these tubes. 
This arrangement produced a blue flame of great heat, 
the gauze becoming very hot indeed. It was on this 
principle that the first burners were produced. These 
burners were found to work satisfactorily till the gauze 
wore out; which, however, happened in a very short 
time, so that some substitute had to be found. The first 
thing tried was a cast iron grating, which showed every 
sign of success, but the gratings could not be prevented 
from cracking. Eventually, after trving a large number 
of experiments, we fixed on a single bar placed over the 
burner tube, parallel to it, as shown in Fig. 13. CC are 
the burner tubes, as in Fig. 11; the vapour issuing from 
the holes in them, DD. About 2in. from the holes are 
placed the flat iron bars F F, against which. the streams 
of vapour from D D impinge, and burn with a blue flame. 
This apparatus has the advantage over the gauze that 
the flame is not so high, being flattened out by the bars, 
and consequently less likely to go up the chimney without 
doing its work, when used under a steam boiler. 

The form of burner which we now make is shown in 
Figs. 14 and 15. The oil enters the vaporiser B by the 
tube A, and the vaporiser being previously heated by the 
starting lamp—not shown—it is immediately vaporised. 
The vapour thus formed passes on through the tube D 








to the elbow E and the nozzle G. From this nozzle the 
vapour issues and is injected into the air tube H—see 
Fig. 15—earrying air with it into the mixing or division 
chamber C, from which spring the burner tubes J J. 
From these tubes the mixed vapour and air issue by the 
holes bored on top of them, and striking the detlector 
bars K K, burn with a blue flame. Part of the heat 
thus produced sutlices to keep the vaporiser B hot. At 
the back end of the elbow E is set the screw F, by re- 
moving which any obstruction can be cleared from the 
nozzle. 

The burner just described is not silent, but may be 
relied on not to smoke under any conceivable circum- 
stances, as far as we know. If it is desired to reduce the 
noise to a minimum, a grating is used instead of the bars 
K K, and is placed close down to the burner tubes J J. 
By this means a luminous flame is produced which will 
not smoke under fair conditions as to draught. In con- 
sidering the noise made by a petroleum burner, it should 
not be forgotten what a very large amount of heat is 
being produced in a small space. The burner just 
described is about 12in. long, as regards its active area, 
and 6in. broad, and in this space, which amounts to 
about half a square foot of grate surface, it consumes up 
to 24 lb. of oil per hour, corresponding in efticiency to 
nearly double that quantity of coal. If it were desired 
to burn nearly 100 lb. of coal per square foot of grate 
area, we should hardly expect to obtain absolute silence 
during the operation. It therefore seems scarcely rea- 
sonable to expect a petroleum burner to work with 
absolute silence. That it is possible to turn out a petro- 
leum Bunsen burner that shall work with absolute silence, 
or all but absolute silence, we believe, but how much oil 
it will burn per square foot of grate area we do not know. 

The results of the following experiments will probably 
be of interest. The first experiments were directed 
towards ascertaining the amount of vapour that would 
pass a given size of nozzle at different pressures. Unless 
otherwise specified the pressure is 10 lb. per square inch. 
The vaporiser used was that described with reference to 
Fig. 1, but without the auxiliary jet, the vaporiser being 
kept hot by a separate burner drawing its supply from a 
separate tank, so as not to interfere with the results. 

(1) Nozzle, *0595in. internal diameter ; consumption, 
9°23 pints per hour. 





(2) Nozzle, ‘055in. bore; consumption, 7°82 pints per | 


hour. 

(3) Nozzle, *0465in.; consumption, 5°66 pints per hour. 

(4) 0465 nozzle as above, at 10 lb. per square inch; 
consumption, 5°66 pints per hour. Same nozzle at 20 lb. 
per square inch; consumption, 8°67 pints per hour. 
As will be seen, these results work out nearly to the law 
that the consumption varies as the square root of the 
pressure. Probably errors of observation would account 
for the discrepancy. The consumption was taken by 
measuring the fall of the oil level in the tank on a gauge 
glass, and, as will be perceived, this would not give 
results of extreme accuracy. 

(5) *O63in. nozzle, pressure 20 lb.; consumption, 15 
pints per hour. ‘063in. nozzle, pressure 10 lb.; con- 
sumption, 10°5 pints per hour. 

15 squared = 225. 

: 225 


o) = 112°5. 
9 


/112°5 = nearly 10°5 


Bunsen trials.—As was mentioned above, with certain | 
| unassisted. Why a slit or slits of the same area as the com- 


| bined area of the burner holes should not answer we do 


arrangements of air tubes and holes the issuing mixture 
of vapour and air would not burn unless interrupted in 
some suitable way, and when this was the case, and the 
interruption was placed at a suitable distance above the 
holes, the resultant flame was blue and non-smoking. A 
series of experiments was therefore undertaken to ascer- 
tain the conditions under which these results were 
obtained. One of the first arrangements tried was the 
use of a slit in the burner tubes—C, Fig. 11—instead of 
the holes. For some reason which we do not understand 
quite clearly this arrangement gives a jet of vapour and 
air that will burn without assistance, and which, conse- 
quently, burns with a luminous flame. It could not be 
induced to burn blue. 

Experiments with perforated tubes, as Fig. 11.—The 
method of experiment was to have a pair of tubes bored 
with the maximum number of holes that it was desired 
to use, and to plug up a number of them with copper 
rivets, which were removed successively. In the next 
experiment the rivets were inserted successively to save 
time, instead of inserting the whole and then removing 
them progressively. 

(6) Nozzle, °0465in.; bore of holes—D, Fig. 11— 
xin. Tubes C, Fig. 11, in. bore, with less than 
five holes open in each tube—ten in all—the issuing 
stream would burn without assistance, and the flame 
was luminous. With ten holes open a blue flame was 
obtained with the interruption-—a sheet of iron wire gauze 
of about jin. mesh—placed 4in. above the holes. 

Gauze din. above holes resulted in blue flame. 





10 holes open. 
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(7) Same nozzle with same burner tubes as above—in. 
—but with eighteen ;;in. holes spaced, as before, lin. 
apart. 

5 holes open. Gauze 44in, to 4}in. above holes (minimum num- 

ber orblue flame.) 


6 , , 4in. Ee gave blue flame. 
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For the sake of clearness I have plotted these values 
on a curve, which will make the matter clearer than 
figures—see Fig. 6. 

(8) *0595 nozzle with ;}in. holes in burner tubes 
spaced lin. apart. 





Gauze 3¥in to din, ; rodauced blue tlame (minimum 
number, ) 
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(9) We now tried forty-two jin. holes spaced Jip, 
apart with the same nozzle as in No. 8, but this refused 
to produce a blue flame under any circumstances. 

(10) With lin. burner tubes having fin. holes spaced 
1}in. apart and a nozzle ‘O08lin. bore a blue flame wag 
produced with the gauze 2in. above the holes. This 
arrangement consumed about fifteen pints per hour at 
10 lb. per square inch. 

In all the above blue flame arrangements the noise 
was considerable, but nothing approaching the noise 
produced by a blue-flame burner without Bunsen attach. 
ment. If in any of the above Bunsen arrangements a 
grating be used, placed about }in. above the burner 
holes, the resultant flame is very much less noisy, but 
luminous. If when one of these burners is thus arranged 
for silent working a small jet of air is turned into the 
burner tube parallel to the vapour jet, the resultant 
flame makes no more noise than it did before, but it 
becomes blue. 

What the rules which underlie these peculiarities are 
does not seem very obvious, but possibly the following 
may be one of them. Ifa jet of petroleum vapour have 
sufficient air mixed with it to ensure its burning with a 
blue flame, the silence of the flame thus produced seeiis 
to depend on the mixing being effected in a closed 
chamber. If the mixing is performed in a closed chamber, 
care being taken to prevent the flame striking back into 
that chamber, the resultant flame will be nearly silent, 
but if the mixing be performed in the open air, or partly 
in a closed chamber and partly in the open air, the 
velocity of the vapour being relied on to prevent it 
igniting before the requisite quantity of air has been 
added, the resulting flame is noisy. If this law holds 
good a silent blue flame would be produced in the above- 
narrated experiments if sufficient air could be entrained 
into the air tube—A, lig. 11—to produce a blue flame 
without the necessity of adding more, before ignition, 


outside the burner tubes and between them and the 
gauze. It would seem from the air jet experiment that 
this is the case. All the above experiments worked 


equally well at all pressures of oil above about 1 lb. per 
square inch. 

Several interesting peculiarities will be noticed in thie 
above experiments. A jet of vapour in air will not burn 
if its pressure is above a certain fixed amount, but when 
we come to Bunsen work, that is when we have to deal 
with a mixture of air and vapour, this seems to be con- 
tradicted. For if in the arrangements mentioned above 
too few holes are left open, and presumably the velocity 
of eflux is high in consequence, then a luminous flame is 
produced which requires no assistance to keep it alight. 
If the number of holes open be increased to a certain 
number, or, rather, to a number lying between certain 
limits, the result is a stream of vapour and air that will 
not burn without assistance, though the velocity might 
be supposed to be less. Now if double the number of 
holes be bored in the same tubes the first result is repro- 
duced and the jet will burn unassisted. 

It would seem that this result is dependent on the fact 
that the addition of a quantity of air to petroleum vapour 
reduces the velocity at which flame can travel through it, 
and consequently lowers the limit of velocity with which 
the stream may issue from an orifice and yet keep alight 


not know, unless the friction of one part of the stream 
of vapour against another suffices to keep it alight ; and 


| if this is the case, why is not the same result noticed in 


| 





each individual jet ? 





SAMPLING AND TESTING LUBRICATING OILS 


AND FATS IN THE WORKSHOP. 

Tue analysis of oils, fats, and greases is a branch of 
analytical chemistry which can be successfully undertaken 
only by an expert analyst who has made such materials his 
special study. The different natures of the origin— vegetable, 
animal, and mineral—of fats and oils, and the complexity of 
their compounds, render the study of them an imperative 
necessity. From this last observation it may be inferred 


| that it would be useless for the non-chemist to attempt to 


test an oil or fat for purity. This is so where an exhaustiv: 
analysis is required to determine the quantity of adulterant: 
but for ordinary purposes, which are daily occurring, ther 
are some ready yet accurate means of ascertaining whether a 
lubricating oil or fat is pure or not, and, if not, what is thi 
nature of the adulterating body. Such methods can lx 
easily practised by the skilled operators in the workshop 
by paying careful attention to the following instructions. 

Only such methods of sampling oils and fats are selected 
as can be successfully undertaken by anyone unskilled in 
chemistry. All that is requisite is to pay careful attention 
to the instructions given, being very accurate in all measure- 
ments, and faithfully following the modus operandi in the 
order given. By doing this, many foremen of a works depart- 
ment can successfully undertake to determine the purity or 
otherwise of the lubricants used in his department, and thus 
not only save his firm’s money for analysis, but also avoid 
the delay incidental to submitting samples to chemists, and 
awaiting their report. 

There are more than half a dozen methods of testing oils 
and fats. Those, however, which are available for our pur- 
pose, i.¢., such a3 can be performed by anyone unskilled in 
chemistry, are the following :—Ascertaining the specific 
gravity; action of alkalies in oils and fats; action of sulphuric 
acid on oils, &c.; testing for presence of free acid ; testing vis- 
cosity; testing rate of evaporation. The testing for flash 
point and the chemical action of iodine and other chemicals 
on oils are too complicated to be performed, except by any- 
one expert in analytical work. The above tests are taken 
in the order named. 

Method of ascertaining the specific gravity of oils—The 
precise method to adopt, in ascertaining the specific gravity 
Sp. gr. in futuré—of liquids, depends on whether the fluid 
is heavier or lighter than water. This is so because the water 
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at a given temperature is taken as the standard of compari- | made to determine that. Thus, for example, suppose a| prevent settling, five 4in. rolled steel joists were laid cross- 


gon. As oils are lighter than water, there is only need to 
describe one method of ascertaining the sp. gr. The prin- 
ciple on Which the sp. gr. of a fluid lighter than water is 
ed is to make a direct comparison between the 
weights of equal bulks of the two fluids—water and the oil to 
be tested. For this purpose a bottle or flask of a special 
make-called a ‘‘specific gravity ” or “ weighing ” bottle—is 
used. This bottle is constructed so as to hold a definite 
quantity of water at the normal temperatures, viz., 60 deg. 
Fah., 15 deg. Cent., the fluid contents cf the bottle is usually 
100, 500, or 1000 grains of pure water at that temperature 
water, it should be remembered, varies in weight according to 
its temperature ; an increase of temperature rendering it 
snecifically lighter, and a decrease specifically heavier than 
when weighed at the above normal temperatures. 

The specific gravity bottle has a closely-fitting glass stopper 
through which a capillary tube is made, the object of which 
js to permit the escape of superfluous fluid. On the side of 
the bottle there is scratched a mark which indicates where 
the given quantity of water the bottle contains reaches when 
weighed at the normal temperature. This bottle is filled 
with the specific quantity of water it is constructed to hold, 
and the stopper inserted and pushed down until the lower 
end of the stopper is coincident with the mark in the neck ; 
the bottle is then wiped and weighed. Suppose the bottle 
weighs 120 grains, which, we will say, holds 100 grains when 
empty and dry, when filled with pure water at the normal 
temperature, the bottle and its contents will weigh 220 
grains. If now the bottle be filled with oil instead of with 
water, then the weight of bottle and oil will at once indicate 
the relative weight of oil and water, i.c., the sp. gr. of the 
vil. Thus, suppose the bottle and its contents—of oil—weigh 
213 grains, then by subtracting the weight of the bottle— 
120 grains—we shall find the weight of the oil which is equal 
in bulk to the water which the bottle is constructed to hold, 
c.g., (a) weight of dry empty bottle, 120 grains; weight of 
bottle full of water at standard temperature, 220 grains ; 
then 220 — 120 100, weight of water; (b) weight of 
dey empty bottle, 120 grains; weight of bottle full of 
oil 213 grains; then 213 — 120 = 93 grains weight of oil. 
The sp. gr. of the oil is ,%;4, or 0°93. By using a bottle con- 
structed to hold 1000 grains of water, then the sp. gr. can be 
carried to three places of decimals :-- Weight of bottle full of 
water at standard temperature, 1120 grains ; weight of bottle 
when dry and empty, 120 grains; weight of water, 1000 grains. 
Weight of bottle full of oil, 1052 grains; weight of bottle 
dry and empty, 120 grains; weight of oil, :932. In other 
words, a volume of water weighing 1000 grains can be occu- 
pied by a volume of oil which weighs only ‘932 grains ; 
therefore, although the two fluids are equal in bulk, the 
weights are different, viz., 

oil +932 

water 1000 
Now, the sp. gr. of any two different oils, if pure, is never 
identical. If the sp. gr. of an oil, say linseed, the sp. gr. of 
which, when pure, is ‘932, is lighter in weight than — 932 
(say, for example, 920) then we know that it is not linseed 
vil pure and simple, but a mixture, one of the components of 
the mixture being yet lighter than linseed. As the range of 
specific gravity of oils varies so slightly, it is very important 
to be accurate in ascertaining the exact sp. gr., and to ensure 
accuracy it is best to operate on fairly large quantities of the 
oil—say, 1000 grains at least. As the sp. gr. bottle is 
graduated to hold a definite quantity of water, it is not 
necessary to fill it with water, and weigh some, before testing 
the sp. gr. of oils. All that is necessary is to weigh the dry 
bottle, then fill with oil up to the mark on the neck of the 
bottle. Insert the stopper, allow any surplus oil to flow out 
through the orifice in the stopper, being careful to put the 
stopper down to the mark completely; then wipe dry, and 
afterwards weigh the contents in the manner given above, 
when the sp. gr. of the oil is at once obtained. After use, 
empty the bottle of the oil and perfectly clean it, using first a 
strong solution of caustic soda or potash, or else carbonate of 
soda and lime and a little water; but for oil which does 
not readily saponify with these alkalies use either strong 
liquidammonia or else ether or spirits of wine, rinse thoroughly, 
and afterwards rinse in a little ether and dry. As the ether 
evaporates it will carry away all traces of moisture, then 
insert the stopper in the bottle and place it in its tin case to 
keep it dry, to prevent it imbibing moisture, the presence of 
which in its interior would materially affect the results 
obtained by weighing oil in it. If any oil be allowed to dry 
in the interior of the bottle it will be doubly hard to remove; 
a little essential oil of lavender is a remedy for softening 
hard, dry oils preliminary to removing them by the above 
ieans, 

Besides the above, there is another method of readily ascer- 
taining the sp. gr. of oil, which consists in the use of a 
hydrometer. The common form of this instrument—termed 
an oleometer-—is seldom accurate. The instrument consists 
of a glass tube hermetically sealed. Inside is a paper scale 
scaduated into divisions which represent so many degrees 
sp. gr. At the lower end of the tube ts a bulb filled with 
mercury, or small shot, so as to cause the instrument to sink 
into the oil and steady it to keepit upright. This instrument 
is used by filling a tall glass jar with the oil to be tested, and 
then immersing the hydrometer in the fluid, the sp. gr. of 
which is indicated by the degree to which the instrument 
sinks, as shown by the paper scale enclosed ; thus, the denser 
the fluid the less will the instrument sink. More than one 
instrument is used for the whole range of oils and fats, 
because the scale of each is divided into only a small number 
of degrees. An instrument with a scale of 0-730 to 0:860 is 
needed for the lighter oils—naphtha and burning oils—and 
one with a scale from 0°860 to 1000 for the various grades of 
lubricating oils. 

It should be mentioned that the temperature of the oil 
should always be taken at the time of testing its sp. gr., and 
it should be brought to the uniform standard temperature 
—60 deg. Fah.—by warming it or cooling it, as the case may 
be, because the specific gravity of oils varies according to the 
temperature. To accomplish this, after filling the sp. gr. 
bottle, and before putting in the stopper, stand the bottle in 
a vessel of water, the temperature of which is 60 deg. Fah. 
When the oil has acquired a similar temperature, take out 
the bottle, wipe off all moisture, insert the stopper to the 
mark in the neck, wipe away any superfluous oil that over- 
flows, and then proceed to weigh as already described. 

Besides the above two methods there are others of ascer- 
taining the sp. gr. of oils, but they are too complicated and 
intricate to be successfully undertaken by anyone not expert 
in the manipulation of chemical and physical apparatus. 
It should be cues in mind that the sp. gr. of an oil does 

not determine its absolute purity. Other tests have to be 


ascertain 


= 0'932 = sp. gr. of the oil. 








fraudulent oil refiner were to sell an infericr lubricating oil 
as one of a superior class ; his first object would be to blend 
the components so as to render the compound of exactly the 
same sp. gr. as the genuine superior oil. Consequently, if 
the operator were to rest satisfied, when he found the sp. gr. 
was of the right degree, that his tested sample was the 
genuine oil, he would be committing a grave error; therefore 
the sp. gr. test is only useful in telling in a quick way when 
an oil is pure. This may seem paradoxical, but it is explained 
when we say that the production of an exact sp. gr. of oils by 
the immixture of several components is so difficult that per- 
haps nine out of ten components fail to indicate the exact 
sp. gr. aimed at. Consequently, if the operator found a 
material difference of, say, 5 deg. to 10 deg., he would at once 
know that that oil was not the genuine one it was repre- 
sented to be. For example, the sp. gr. of linseed oil at the 
standard temperature is 0°932; but suppose the operator 
found on testing a sample that the sp. gr. of the sample 
showed 0°925 or ‘0937, he would at once correctly surmise 
that the oil under examination was not pure linseed. To 
determine what such sample was really composed of would 
require other and more elaborate tests than finding its 
sp. gr. 

The sp. gr. of solid fats, such as palm oil, cocoa-nut oil, 
butter, &c., is not so easily ascertained as that of fluid oils. 
One of the simplest methods is to take a wide test tube that 
can be tightly covered with a cover, such as a boxwood cork 
stopper. First, weigh the tube and its stopper while 
perfectly clean and dry, then fill it with water, wipe off all 
moisture from the outside and weigh it again, then empty 
it of water and perfectly dry it, and having melted at a low 
temperature some of the solid fat to be tested, fill the 
tube with that, and allow it to cool down, and again weigh the 
tube with the solid fat in it. The sp. gr. of the solid fat is then 
easily ascertained by the calculations already referred to. 
Thus subtract the weight of the tube and cork from the 
weightof thetube, cork, andwater; alsosubtract the weight of 
tube andcork from weight of tube, cork, and fat, and then divide 
the weight of the fat by the weight of the water, when the sp. gr. 
is at once obtained, e.g.:—Suppose the weight of the tube, cork, 
and water be 250 gr.; weight of tube andcork be 50gr.; .-. weight 
of water equal 200 gr. Weight of tube, cork, and fat, 245 gr.; 
weight of tube and cork, 50 gr.; weight of fat, 195 gr. 
195 Pe ae “O75 
920 = 974 = 0°975. 

The following specific quantities are those of the oils most 
commonly used in making lubricating compounds, the sp. gr., 
as given below, being taken to be when the oil is at the 
standard temperature, viz., 60 deg. Fah.: 

0:919 almond oil. 

0° 923 cotton-seed oil. 
0-923 sesame oil. 
0°925 whale oil. 
0°925 cocoa-nut oil. 
0:925 mineral oil. 
0-932 linseed oil. 
0:940 palm oil. 
0-940 tallow. 

0-964 castor oil. 


(To be continued.) 





Therefore sp. gr. 


0°875 mineral oil. | 

0°883 sperm oil. 

0°903-7 mineral oil. 

0°912 lard oil. 

0:912 tallow oil. 

0°914 rape oil. 

0:914 neatsfoot oil. 

0°915 olive oil. 

0°920 arachis (ground or 
earth nut) oil. 





THE LARGEST STORAGE BATTERY IN THE 
WORLD. 

Some time ago our American correspondent described a 
great storage battery plant for electric lighting service, which 
is by far the largest battery in the world, and we are now 
enabled to give further particulars of the installation in the 
basement of a sub-station of the Chicago Edison Electric 
Company. The battery was built and erected by the Elec- 
tric Storage Battery Company, which is a corporation 
owning nearly all the practically important American 
patents on storage batteries. 

The growth of the electric company’s business last year 
was such that the maximum winter demand in the district 
comprising the business centre of the city increased from 
36,000 ampéres in 1896 to 44,000 ampéres in 1897; and 
should the present growth continue, the winter maximum 
of 1898 for this district will be not much less than 
55,000 ampéres. It became evident, therefore, that a point 
had been reached where new investment in machinery or 
battery had to be made. The peak of the load occurs in 
winter time at about 4.45 p.m., and is about 12,000 ampéres 
in height, with an average width varying from three-quarters 
to 1} hours. 

The conditions for a battery installation, from a point of 
investment, were very favourable, since the current is 
carried from the Harrison-street generating station to a sub- 
station in the company’s office building in Adams-street, 
over a trunk line 3500ft. in length, and then distributed. 
The Adams-street sub-station was therefore a very favourable 
point for a battery installation, since a large trunk line 
investment was avoided. Moreover, the centre of load of 
the system has been gradually moving farther away from this 
sub station or distributing station, so that for good regulation 
at time of maximum load in winter, with feeders varying 
from 800ft. to 3000ft. in length, either a booster system or 
a large outlay in copper had to be considered. The battery 
filled the requirements of the situation, being designed to 
discharge on two voltages—-125 volts to accommodate short 
feeders, and 140 volts for certain long feeders. It is also 
equipped with a third and cell switch, so that still another 
voltage of discharge can be obtained should the future 
necessitate it. 

The battery is placed in the basement of the company’s 
office building, in Adams.street. Precautions were taken 
to see if the footings of the columns supporting the floors 
above would be sufficient to sustain the weight of a dupli- 
cate installation in the future. New footings were necessary, 
and the building temporarily shored up. The question of 
permanency in every detail was the first consideration, as 
the size of the installation and the limited area and head- 
room made alterations in the future out of the question. 

The matters of sub-drainage, surface drainage, supports 
for the cells against ceiling, the floor construction, the pro- 
tection of the columns and iron beams supporting the upper 
floors of the building, and the ventilation of the battery-room 
were most carefully considered. A sub-drainage system of 
3in. tile pipes laid in concrete was installed. For surface 
drainage lead pipes were laid in sand, draining several lead- 
lined sumps, and both draining into a large sump at the 


| system. 





extreme south end of the room, which is emptied by a lead- 
lincd centrifugal pump, end discharged to the sewer. To| 


wise under the cells, the space between being filled with 
concrete. Over this bed a few courses of tarred felt were 
laid, 

The floor is of vitrified shale tiles, 10in. by 1lin. by 2in., 
laid in a mixture of 70 per cent. of asphalt to 30 per cent. 
of coal tar. The bottoms of the steel columns of the build- 
ing are encased in lead. The columns were thoroughly 
cleaned, then treated with a galvanic varnish, and afterwards 
encased in wire lathing and covered with an alkaline cement 
plaster, which was then covered with a coating of anti-acid 
paint. All the walls and ceilings are treated with the same 
plaster, and are thus rendered impervious to acid fumes. 

For ventilation two sheet iron pipes on opposite sides were 
run the entire length of the room, one for blowing in fresh 
air, the other for exhausting. This affords several cross 
currents of air, and effectually removes the gases, which are 
conveyed to the outer air by pipes extending above the level 
of the roof. 

The battery has a capacity of 22,4C0 ampére hours at an 
eight-hour rate, and will be able to discharge 11,000 ampéres 
for about 1} hour. It consists of 166 cells—60 of which are 
end cells—there being 83 cells on each side of the three-wire 
system. This large number of end cells is required to meet 
the wide conditions of pressure. The battery is called upon 
to deliver 140 volts on each side at the end of discharge, and 
in case of an emergency to deliver current at the maximum cf 
120 volts on each side when fully charged. Each cell con- 
tains 87 plates, whose dimensions are 153in. by 32in. The 
positives are of the standard Manchester type. Each cell or 
tank is 214in. wide by 794in., and 43jin. high, and weighs 
6200 lb. The total weight of the battery—exclusive of con- 
ductors—is 460 tons. The tanks are constructed of 2in. 
ash boards, lined with sheet lead. They are each supported 
on ten double petticoat insulators, resting on tiles laid on 
the acid-proof floor. 

The end cells are connected to the end cell switches by lead- 
covered copper bars, 6in. by 4in., supported by insulators 
resting on rolled-steel joists fitted between the columns of 
the building. The mainconnection of the battery consists of 
two copper conductors, giving a sectional area of six square 
inches. The lead coating of the copper is a special feature 
which renders the copper impervious to the action of the acid 
and gases. 

There are three end cell switches on each side of the 
These switches have 30 contacts, and are capable 
of carrying 2750 ampéres each. The connection between the 
30 contacts and the bus bar of the switch is made by a 
laminated copper brush travelling on a screw operated by a 
4-horse power series motor. These motors are put into 
operation by push buttons on the controlling switchboard, 
but are stopped automatically when the brushes reach the 
mid point on the contact blocks by an automatic device 
which breaks the motor circuit and short circuits the 
armature. This method ensures the positive action of the end 
cell switch without requiring attention of the switchboard 
operator. These switches are provided with a hand wheel for 
hand operation if desired. Gear wheels are also provided, so 
that the three switches can be geared together and operated 
as one switch, thus giving a capacity of 8250 ampéres on each 
side of the system. 

The controlling board is connected to the bus bars of the 
end cell switches by twelve cables of 1,500,000 circular mills 
each. Onthe controlling board there are three single-pole 
switches for each end cell switch, enabling it to be connected 
to either the main, auxiliary, or charging busbars. Each end 
cell switch has an indicator on the controlling panel, operated 
mechanically by light shafting and gearing, which shows the 
operator the exact position of the travelling brush on the end 
cell switch at all times. On each panel of the board there 
is a thirty-point volt meter switch connected to a low reading 
volt meter, which enables the operator to take the voltage of 
the end cell switches. 

One of the important features in connection with the bat- 
tery installation is the method of charging without the use of 
boosters, which are ordinarily employed in American battery 
installations. The method of charging this battery is to 
operate a pair of 200-kilowatt generators in the Harrison- 
street central station at about 180 volts, which is the voltage 
required for charging, and to send the current over a portion 
of the trunk line from this station to the battery station in 
Adams-street. The voltage regulation of the dynamos~is 
effected by an automatic control of the field resistance by 
means of small motors, which are controlled by the operator 
in the distributing-room of the battery station, small lead- 
covered cables from Adams-street to Harrison-street connect- 
ing with the motors controlling the field boxes. The charging 
will be done after midnight, when the load on the generating 
plant is at its lightest. The generators which are used for 
charging are not generators specially made for the purpose, 
but are the same which at other periods of the day are 
used to feed into the main bus bar of the station, thus saving 
an investment of about £3000 in boosters, as well as providing 
a system of charging, which is very much more economical 
than the one in whiclr boosters are employed. 

The battery will be kept in circuit at all times during the 
daytime; in summer floating on the circuit, keeping the 
engines at the central station working at the most economical 
point. The battery will be ready at any time to take care of 
any sudden increase in load which may occur in the system, 
as well as to take care of the peak in winter.time, for which 
purpose it was primarily provided. By maintaining the 
battery on the circuit continuously the necessity for 
regulation of pressure at the central station is very much 
lessened. 








STOKEHOLDS IN THE TropIcs.—A New York Press correspondent, 
writing from Key West, June 13th, says :—‘‘ An engine room and 
a stokehold on our war vessel are not, even in high latitude, 
places where one would seek to cool a fevered brow, but in the 
tropics they become counterparts of pits infernal. Some of the 
more pessimistic officers of the Navy are afraid that if the war is 
drawn out long the firemen of the fleet will be unable to stand the 
strain, and that when the break comes they will go by the dozens. 
So far they have stood it well. But they have suffered much, and 
the heroism of clearing a fire in the bowels of a blistering warship 
on the Carribean Sea is of the hourly and every-day kind that 
recieves neither reward nor glory. Frequently when the New York 
Press despatch boat, on which I have been, was cruising on the 
south side of Cuba, the thermometer in the cook’s galley, a small 
deckhouse with doors open on either side, registered 135 deg., and 
would have registered more if the thermometer had been graduated 
higher. What must have been the heat in the fireroom/ Almost 
naked skeletons of men, hoisted up to the deck to lie gasping 
until revived by outward applications of water and inward appli- 
re of stimulants, told us of the terrors of those superheated 
depths.’ 
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THE MAIL STEAMER SADO MARU. 

illustrate above a very fine steamship, built by Messrs. 
Workman, Clark, and Co., of Belfast, for the Nippon Yusen 
Kaisha (Japan Mail Steamer Company, Limited), Tokyo. 
The ship is 445ft. long by 49ft. 5in. beam by 33ft. Gin. deep, 
ioulded; draught, 25ft. 8in., load; displacement, 12,320 
tous; dead weight, 7640 tons. She is propelled by twin 
rew The triple-expansion engines have cylinders 20in. 
33$in. and 56in. diameter, with 48in. stroke; the crank 
ts are 124in. in diameter; steam is supplied by two 
ngle-ended boilers, 13ft. 6in. diameter by 10ft. long, and 
two double-ended boilers, 13ft. Gin. diameter by 17ft. long; 
6100 square feet heating surface; 200 Ib. per square inch work- 
ing pressure. She is the second ship of this kind built by them 
for this line, the first being the Kamakura Maru, about two 















vears ago. She is fitted up throughout in the best style for 
au large number of first and second, besides a considerable 
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mber of third-class passengers. All the latest devices for 
rapidly discharging and loading cargo have been adopted in 
her, and she is fitted also with electric light, electric bells, 
and a complete installation of refrigerating plant. 








THE NEW GRAVING DOCK FOR 


No, ILI, 


Wirn the sectional views of the pumping engines for the 
hew graving dock at Glasgow, given in our last week’s im- 
pression, we described generally the culvert and pumping 
arrangements, but made only very brief allusion to the 
engines and the pumps themselves. We now give a sec- 
tional elevation of the Gwynne pumps, and of the hydraulic 
sluice valves alluded to in our last week’s impression, 
and a description of the pumping installation as a whole, 
including engines, pumps, boilers, feeding and forced draught 
arrangements, &c., and in a final article complete the infor- 
mation as to the construction and equipment of the dock. 

The Clyde Trust invited tenders for engines and centrifugal 
pumps of the highest class, which should, within a period of 
two hours, empty the dock from a point 264ft. above the sill, 
giving about 283ft. of water from the floor, thus discharging 
in that time the large quantity of 13? million gallons of water 

approximately 61,000 tons—against the head of water in 
the river, the tide outside the dock meanwhile falling in the 
usual course 44ft. Some seven or eight firms tendered for 
the work, and after due deliberation it was entrusted to 
Messrs. Andrew Barclay, Sons, and Co., Limited, Caledonia 
Works, Kilmarnock, who undertook the whole of the work, 
and included in their offer centrifugal pumps by Messrs. 
Gwynne and Co., of Holborn, London. The Trust specified 
that the engines should be non-compound and drive the 
centrifugal pumps direct. 

The engines which Messrs. Barclay, Sons, and Co., offered, 
and which were accepted, and are now installed, consist—as 
Was seen in our illustrations in last week’s impression and that 
of June 17th—of two pairs of inverted direct-acting expansive 
marine type engines, open fronts, each pair having the crank 
shaft coupled direct to the spindle of the Gwynne pumps. 
The engine cylinders are 28in. diameter by 24in. stroke, and 
work up to 120 revolutions per minute, with steam at a 
boiler pressure of 110 1b. per square inch. The piston-rods 
are 4fin, diameter; the connecting-rods 4Zin. to 5fin. 
diameter ; crosshead pins, G63in. diameter by Yin. long in the 
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bearing. The crank pins of the double-web right angle | 
cranks are 9}in. diameter by 10}in. long, the cranks being | 
carefully balanced by balance weights secured by fitted bolts. 
The shaft journals are 8?in. diameter, with massive gun- 
metal square seated steps, each shaft running on an aggregate 
length of bearing of 46in. The cylinders and covers are 
steam jacketed, separate liners being fitted to each cylinder. 
The pistons are fitted with Lockwood and Carlisle rings. The 
slide valves are of the double-ported type, givinga minimum of 
travel, and are provided with expansion valves, having expan- 
sion gear on the Meyer principle, operated by means of suitable 
gear from the floor of the engine-house, the expansion valve 
spindles being gun-metal lined. The main valves are each 
balanced by pistons working in cylinders on the steam chest 
covers, the pistons being connected by vibrating links, one to 
each side of each main valve. The sole-plate and back 
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pletion of the connection the space round about the inlet 
pipes was filled by cement concrete. The discharge pipes 
from the sump to the river are 5ft. diameter from each 
pump, and are each fitted with a 5ft. Glenfield sluice valve, 
having a hydraulic cylinder and connections for opening and 
closing, and indicating the opening at any point, all as shown 
our illustration. There is also fitted to the end of 
each 5ft. pipe, and lying at an angle, a foals-foot flap valve, 
which is of double thickness elm, 6in. in all, and hinged at 
the top of the pipe on spindles with phosphor bronze linings. 
These valves are practically balanced by counterweights 
hanging from chains which pass over pulleys, and are attached 
to the points of the valves. These flap valves are precautionary 
in their character, since they are automatic, and would close 
in the event of any rush of water from the river to the engine- 
house or dock. Ejectors are fitted to each pump to eject the 
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CROSS SECTION OF GLASGOW GRAVING DOCK 


columns of engines are massive and of cast iron, and the 
front columns are of polished wrought iron. The principal 
working parts are of steel, except the smaller pins and links, 
which, with the eyes in which they fit, are of wrought iron, 
carefully case-hardened, lapped, and finished. The engines 
are fitted with the usual accessory parts, such as convenient 
drainage and indicating cocks, gear, &c. 

The Gwynne pumps, which we are enabled to show in 
section on page 52, are amongst the most powerful ever 
constructed for dock work. The pump shafts are 8in. 
diameter, and, like the engine shafts, have solid forged 
couplings 3in, thick with six 2}in. turned and fitted bolts for 
connecting up. The pumps have each two 44in. suction 
inlets, the pipes from which are carried down 5}ft. below the 
top of sump and bell-mouthed, these inlet pipes having been 
suspended from the pumps before the latter were rigidly con- 
nected up to the engine and discharge pipes. At the com- 


| view above. 


air, and to prime the pump if the water is low at any time 
when starting the engines, the ejector pipes discharging into 
the river at approximately the cope level. 

Besides the pumping machinery and accessories, the work 
devolving on Messrs. Barclay, Sons, and Co., included the 
necessary foundations throughout, and the whole has been 
very substantially executed, as indicated by the sectional 
Manholes in culverts giving access to the 
foundation bolts of both engines and pumps have been left in 
the floor of the house, and the pumps can be readily lifted 
entirely away from the suction pipes in case of need. The 
5ft. discharge pipes were, with the exception of one or two 
bends, made at Messrs. Barclay, Sons, and Co.’s foundry, 
along with the whole of the castings for the engines, and the 
pipes were embedded in the brick and concrete walling of the 
dock some months before the engines and pumps were 
delivered, a spigot and socket joint being left at the engine 
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house and to allow for proper adjustment of the pumps on 
their seats when being erected. 

An auxiliary 15in. centrifugal pump, with 14in. direct- 
driving engine, is fitted at a level of Sft. 9in. below the engine- 
house floor, and its suction pipe extends below the bottom 
of the sump, so that this and the dock may be drained 
entirely dry, the nose of the suction pipe being covered by a 
rose and a full-way valve of a special design by Messrs. 
Barclay, Sons, and Co. This engine and pump run up to 275 
revolutions per minute, and discharge through a 15in. pipe, 
with sluice valve and flap valve into the same culvert as the 
larger pumps, and communicate with the river, which at low 
tide covers the mouths of all the discharge pipes, and pre- 
vents the admission ofair. The other auxiliary plant installed 
by Messrs. Barclay, Sons, and Co., comprises a 7-ton over- 
head travelling crane of Marshall, Fleming, and Jack’s make, 
seen in our illustration of the engine-house interior, in issue 
of 17th June, two pairs of Cameron donkey pumps, 6in. rams, 
by 6in. stroke, and a Berryman feed-heater by Messrs. Wright, 
of Tipton, all afterwards referred to. 

The engines throughout were specified to be, and are, 
finished equal to best marine practice, and the installation 
as a whole has been started, and kept going since the opening 
without a hitch, to the credit of the engineers and all con- 
cerned. The plant, we understand, does excellent work, and 
on the official trial emptied the dock in one hour thirty-eight 
minutes, or twenty-two minutes less than the contract 
time. 

The boilers for pumping machinery are of the ordinary 
tubular marine type. These are four in number, any three 
of which, working under assisted draught, are capable of 
supplying steam to the engines for the required duty. The 
boilers are each 12ft. Gin. mean diameter, by 10ft. mean 
length. They are designed and built in accordance with the 
rules of the Board of Trade and of Lloyd’s Register for 
marine boilers, and to the requirements and survey of the 
Scottish Boiler Insurance Company, Limited, for a working 
pressure of 130 lb. per squareinch. The working pressure in 
actual practice, however, is not more than 110 lb. per square 
inch, as provided for in the general specification which was 
drawn up by Mr. Baxter, mechanical engineer to the Trust. 
Each boiler has two flues of the Morrison patent corrugated type, 
made by the Leeds Forge Company, Leeds. They are of the 
removable type, and can be taken out of the boiler without 
cutting or disturbing any of the plates, either at the com- 
bustion chamber or at the front end of the boiler. The 
diameter of each flue is 3ft. 9in. inside the corrugations, and 
the thickness is }3in. There are in each boiler 326 tubes 
24in. outside diameter, and 7ft. long between the tube plates. 
These tubes are of iron, lap-welded, and each was tested by 
hydraulic pressure, internally applied, to 11001b. per square 
inch. The total heatingsurface in each boiler is 1711 square feet, 
and the grate area 40} square feet. All the plates, water- 
space stays, and rivets, are of mild Siemens steel, tested to 
the usual requirements of the Board of Trade, while the 
steam-space stays are of wrought iron. Each boiler is set on 
cast iron stools which are securely bolted to the concrete 
foundations. The waste gases from the boilers are led from 
the smoke-boxes by means of downtakes into an underground 
flue, and thence to the chimney, which is square in section, 
measuring 5ft. 9in. inside at the top, and 100ft. in height 
above the cope level of the dock, or 97ft. Gin. above the level 
of the fire-bars in the boilers. 

In designing the boilers consideration had to be given to 
the fact that the demand for steam increases as the level of 
the water in the dock is lowered, reaches the maximum 
when the dock is almost emptied, and then suddenly ceases. 
To meet these conditions, and to have the means of regulat- 
ing the supply of steam without having to provide boilers of 
much larger dimensions, it was decided to apply a system of 
induced draught. The system employed is Patterson’s, and 
was fitted up by the licencees, Messrs. M. Paul and Co., 
Dumbarton. The installation of the system in this case is 
designed to increase the output of the boilers, in comparison 
with natural draught performances, about 100 per cent. ; 
and the convenience of it in such a case, where the boilers 
are required to run up from nothing to,a high duty for a 
couple of hours and then shut down, is considerable. By its 
adoption, also, the first cost of the boilers and fittings 
necessary to do the duty has been considerably reduced. 

For this installation there are two fans each 7ft. Qin. 
diameter, and each driven by a single independent engine, 
with a steam cylinder Tin. diameter by din. stroke, the 
ordinary number of revolutions being 300 per minute. In 
the event of either of the fans-or. engines breaking down or 
being under repair, the other fan running at 400 revolutions 
per minute will manage the duty required. The fans are 
placed one on each side of a central trunk, which is set above 
the main flue between the boilers and the chimney, and 
which can be shut off from the flue by means of a swinging 
damper. The gases on being drawn into the fans are met by 
a finely-divided water spray, and, thus cooled and cleansed, 
are discharged into a casing, from which they escape to the 
chimney. A drain in the bottom of the casing provides for 
the escape of the water, which takes with it the bulk of the 
solid particles carried over by the waste gases. The water 
supply for this spraying process is obtained from a pipe con- 
nected to the auxiliary pumping engine before alluded to, 
placed on the floor of the engine-room, and havmg a suction 
pipe led to the drainage pit in the engine-room, and a dis- 
charge to the main culvert, as already explained. 

The boilers are fed by two of Cameron’s patent two-cylinder 
double-ram pumps, 6in. rams by 6in. stroke, which draw 
from a tank overhead, filled by a pipe led from the Govan 
water mains, either pump being capable of feeding the boilers. 
The pump discharge arrangements are such that the feed- 
water may be passed either direct to the boilers or through a 
large feed-water heater of the Berryman type, the heat for 
which is derived from the exhaust steam of the main engines, 
which passes through the heater. By an arrangement of 
stop valves in the pipes, the exhaust steam from the engines 
is wholly or in part made to pass through the heater, or led 
direct up the chimney to the atmosphere. The feed-heater 
is capable of heating 3000 gallons of water per hour toa 
temperature of 200 deg. Fah. The feed-pipes are entirely of 
copper—20 per cent. heavier than the requirements of the 
Board of Trade. The steam pipes, 14in. diameter, leading 
from the boilers to the main range in the engine-house are 
all of cast iron, except the bends, which have been made of 
copper, to the extra requirements above stated for the feed- 
pipes. The contractors for the boilers and piping were 
Messrs. Lindsay, Burnet, and Co., More Park Works, Govan, 
Glasgow. The steam pipes, as well as the engine cylinders, 
were covered by the Scottish Asbestos Company’s composi- 
= the latter being neatly overlaid with blue planished 
steel, 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No. XX. 

AtrHovGH the “Ironclad Age” may be said to have 
had its advent at the time that armoured wooden gun- 
boats were being constructed for use in the Crimean War, 
it has been shown that that of the armoured fighting ship 
began with the third decade of Queen Victoria’s reign ; 
the year 1859 having witnessed our largest Thames 
shipyard busy with the building of the first sea-going iron 
armour-clad in the world. This vessel was, as we have 
shown, the forerunner of similarly armoured ships built at 
various royal and private shipyards, until the closing 
year—1867—of the decade found our Navy possessed of 
over thirty such fighting craft, several of which were iron 
hulled like their prototype, the Warrior. The majority 
of these ships were fitted by Thames engineers, their 
propelling engines being of several types, and embodying 
—inthe later ones especially—the most modern improve- 
ments in the direction of economy in weight and space 
occupied, increase in propelling power, reduced consump- 
tion of fuel, and in the details of construction and arrange- 
ment on shipboard. 

In this latter connection, we would, before passing to 
the fourth decade of the reign, briefly notice the 
machinery fitted to the ironclad H.M.S. Lord Warden, 
which was a still further improvement on the type of 
engines illustrated in Figs. 99 and 100 in our last article. 

This ship, designed by Mr., now Sir E. J. Reed, C.B., 
was built in Chatham Dockyard, and completed in 1866. 
Her hull, which was of wood, was 280ft. long between 
perpendiculars ; 59ft. broad, and she had a loaded dis- 
placement of 7675 tons. She was armoured from end to 
end with iron plates varying from 44in. to 6in. in thick- 
ness, carried on a teak backing 3l14in. thick. Her pro- 
pelling machinery, supplied and fitted by Messrs. Mauds- 
lay, Sons, and Field, consisted of a pair of three-cylinder 
horizontal return connecting-rod engines of 1000 nominal 
horse-power. As they were very fully illustrated in this 
journal during the year 1866, we would refer all who are 
interested in the arrangements of the propelling machinery 
of our early war and other steamships to the issues of 
that date. To those of our readers, however, to whom 
those issues are not available, a brief description of the 
Lord Warden’s engines may be worth giving. 

At the time of their design and construction, although 
higher steam pressures than those previously in use at 
sea were becoming more frequent, yet the opinion was 
then generally held among engineers that except under 
very special circumstances, the expansion of steam was 
best begun and completed in a single cylinder; and we 
therefore find that where any considerable engine power 
had to be developed on shipboard it was preferred to 
obtain it from three equal-sized cylinders, working with the 
same initial steam pressure and driving separate cranks, 
rather than with a less number of larger size, with a con- 
sequently greater and possibly unequal strain on their 
working parts. It was doubtless with such considerations 
that the type of engines fitted in the Lord Warden was 
planned, as several sets of smaller power of the same 
design had previously been built and fitted by the same 
makers. 

Those made for the Lord Warden were, as we have 
stated, of 1000 nominal horse-power, and were also the 
largest three-cylinder engines built by the firm up to that 
time—1866. The cylinders, which were laid side by side, 
though not connected together, were each 91in. diameter, 
with a piston stroke of 4ft. 6in., and steam jacketed 
throughout, the cranks being set at 120 deg. apart. The 
way in which the distribution of the steam to the cylinders 
of these engines was effected was a principal feature in 
their design; the ordinary double excentrivs and link 
motion being replaced by what came to be known as the 
* Sell’s valve gear,” the invention of a member of the 
maker’s firm. 

In this gear the main slide valves of the engines— 
there were no separate expansion valves—were worked 
by a crank shaft running across the engines in front of 
the valve chests, and driven by a train of four spur wheels 
from the main crank shaft of the engine. The two 
intermediate wheels of the train were mounted in a 
movable frame which could be raised or lowered at 
pleasure, the effect of which was to vary the position of 
the cranks that worked the slide valves so as to make 
them cut off the steam sooner or later, or to reverse the 
engines, the idle wheels gaining or losing half a revolution 
by the shifting of the frame in a way which is sufficiently 
obvious to render detailed description unnecessary. 

The engines were fitted with two surface condensers, one 
at either end of them, and directly opposite the two out- 
side cylinders. They had brass tubes through which the 
steam passed, the cooling water surrounding them, and 
were kept tight in the tube plates with screwed stuffing- 
boxes and tape packings. The cooling water was driven 
through the condensers by horizontal circulating pumps 
worked direct from the engine pistons, the air pumps 
being actuated by arms attached to the outside piston- 
rods of the forward and after cylinders. Steam was 
supplied by tubular boilers, having a grate surface of 700 
square feet, and a total heating surface of 19,000 square 
feet. They were fitted with Mr. Field’s superheating 
apparatus, consisting of rows of flattened 3in. tubes in 
the uptakes. On her first steam trials the engines of the 
Lord Warden developed 6706 indicated horse-power, the 
mean pressure in the cylinders being but 20 lb. to the 
square inch, a greater result than ever before attained. 
The total cost of this fine vessel is recorded to have been 
£345,082. 

Within the decade 1857—1867 Messrs. Maudslay, 
Sons, and Field had established a shipyard and boiler- 
making works at East Greenwich, and the Thames Iron- 
works Company at Blackwall had increased its borders by 
the addition of eight acres of land to the works and the 
construction of two graving docks, the larger of which 
would accommodate vessels of great capacity. In 
year of the decade—1867—the same 





company built and completed in its new engine 
shops its first pair of marine engines. These were 
constructed for the screw steamship Earl de Grey anq 
Ripon, which was a vessel of 150ft. length on deck 
21ft. 6in. beam, and 12ft. depth of hold. They were of 
the double-cylinder return connecting-rod type, and drove 
a common three-bladed screw of 9ft. diameter and 14ft. 
pitch. Steam was supplied by a three-furraced tubular 
boiler of box form, worked at a pressure of 22]b. per 
square inch, and fitted with a tubular superheater in the 
uptake to dry the steam thoroughly and to prevent its 
condensation while being expanded in the cylinders, 
Each engine had its own surface condenser, air and 
circulating pumps, the pumps being worked off the engine 
pistons. The condensers were so arranged that they 
could be worked by jet injection should any accident 
happen to the pipes. With steam at 191b. pressure per 
square inch, and the engines making 82 revolutions a 
minute, the indicated horse-power developed by them was 
332°6, the coal consumption being 2} 1b. per horse per 
hour, a result then seldom equalled in more complicated 
engines. 

From the various types of marine engines in use in 
the years 1857 to 1867, it will have been noticed in our 
record that the predominant one has been that in which 
the steam cylinders were disposed in a horizontal posi- 
tion. This, of course, was a necessity in the case of war. 
ships, as their propelling machinery had to be kept out 
of the reach of shot, and consequently below the load 
water-line. But as the screw had, in a great measure, 
superseded the paddle as a propeller in merchant ships, 
there was no longer a necessity that the warship type of 
screw engines first used in screw steamships should be 
adhered to; we therefore find, before the third decade of 
the Victorian era closed, that the inverted vertical 
cylinder engine had been getting into favour with ship. 
owners, and that its use was largely extending. 

Of our Thames marine engineers, we believe Messrs, 
Humphrys, Tennant, and Co., of Deptford, were the 
first to adopt this type of engine—with jet condensers— 
for commercial purposes, as was illustrated in our six- 
teenth article by Figs. 89 to 91. With the exception of 
Mr. Spencer’s surface - condensing inverted cylinder 
engines—illustrated by Figs. 97 and 98 in our eighteenth 
article—no other Thames engineering firm, we believe, 
adopted this type of engine until Messrs. Maudslay, Sons, 
and Field constructed those which they fitted in the Lady 
Derby, belonging to the General Steam Navigation Com- 
pany, in 1865. These engines—which we illustrate in 
Fig. 103, on page 55—were of 600 indicated horse- 
power, and consisted, as shown, of a pair of equal-sized 
inverted cylinders placed side by side, with the slide 
valves between them; the main slides, which were 
double-ported, being actuated by double excentrics and 
slotted links, and the expansion valves—working on the 
back of the main ones—driven by single excentrics. 

The cylinders were steam-jacketed throughout, and 
exhausted directly into a vertical tubular surface con- 
denser, placed close behind centrally between the cylin- 
ders as shown. The air and bilge pumps, which were 
forward of the condenser, were worked by an ordinary 
pump lever, motion being imparted by a link attached 
to it, and a pin in a crank disc keyed on to the forward 
end of the main crank shaft—which was a solid forging 
without couplings—the feed pump being actuated by the 
same motion as shown. The reversing of these engines 
was effected by the ordinary worm and sector gear 
worked by hand. Several pairs of this type of engine 
were constructed by the Messrs. Maudslays before the 
close of the year 1867 for commercial vessels, and gave 
great satisfaction in their working. 


THE FOURTH DECADE OF THE ERA, 1867 TO 1877. 


In the earlier part of the first year—1868—of this 
decade nothing particularly worth noting in direct con- 
nection with either shipbuilding or marine engineering on 
the Thames took place, but towards its close there was 
every appearance that history was about to repeat itself 
in the attempted launch into that river, not of a monster 
ship like the Great Eastern, but still of a great iron floating 
structure that weighed not less than 8350 tons. 

The British Government having been for some con- 
siderable time previously impressed with the necessity of 
providing dock accommodation for the ironclad and other 
ships which constituted our North American and West 
Indian squadrons, determined early in 1866 to provide a 
dock capable of receiving such vessels at Bermuda, a half- 
way place of call between England and her Colonies on the 
North American and West Indian station. 

The idea of constructing such a dock of stone after 
long consideration having had to be abandoned, on 
account of the porous nature of the rock forming the 
island, it was eventually decided to build a floating dock 
of iron, capable of docking any vessel then afloat, with 
the exception of the Great Eastern, and the type of 
structure determined upon was in accordance with the 
patented design of Messrs. Campbell, Johnstone, and 
Co., of the Albert Works, Silvertown, North Woolwich. 

This dock was shaped somewhat similar to the middle 
part of a long ship, without bows or a stern. Its 
dimensions were :—Length overall, 381ft.; between end 
caissons, 880ft.; breadth overall, 124ft.; between sides, 
84ft.; depth overall, 74ft. 5in.; and depth inside, 53ft. 5in.; 
the thickness of the plating in its walls or sides varying 
from jin. in the bottom to ,;‘;in. atthe top. From these 
dimensions it will be seen that the deck was double- 
bottomed, and had double sides, an inner and an outer 
one, which were 20ft. apart. It was divided longitudi- 
nally into eight water-tight compartments on either side 
of the middle line keelson, each of which was subdivided 
transversely into three parts, and known as the “load,” 
“air,” and ‘ balance” chambers, smaller compartments 
being provided for the pumps, moving machinery, cap- 
stans, cranes, &c.; all of. which were worked by steam, and 
were constructed at the Albert Works, North Woolwich. 

The time taken for docking a vessel in the Bermuda—the 
dock’s name—was not greater than for a similar vessel inan 
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ordinary dock of stone; an important advantage in the 
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The building of the Bermuda was commenced in 
August, 1866, and she was te have been launched on the 
3rd September, 1868, but on the dog-shores falling she 
did not move, and all the hydraulic power available at 
the time failed to start her, and there was no launch, as 
the tide began rapidly to recede. Detter luck, however, 
attended the exertions made on the following day to 
induce the vast structure to take the water; after an 
interval of two minutes of intense excitement, the great 
fabric began to move on the application of enormous 
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until her calculated water draught of 11{t. was reached, 


tion to the process of docking from accidents | 
ts in the pumping machinery to which most | 
| similar to those illustrated in Fig. 103, having been built 
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t of the structure of the dock being that all | tubular type, the 
mping required was done before a ship | directly into it. The engines were reverted by a small | constructed by him, and their necessary appurtenances. 


t into it, the subsequent operation of lifting and | engine fitted on the top of the condenser, as shown in the 
her being effected by a system of valves made to | 
d run off the water, thus obviating the possibility | 


The surface condenser was in this case of the horizontal 
low-pressure cylinder exhausting 


illustration. All sizes of engines of this type, from 800 to 
1700 indicated horse-power, were built by the Messrs. 
Maudslay, from 1870 onwards. 

A considerable number of simple expansive engines, 


while steam pressures in marine boilers had been gradually 
increasing, many of them were converted into two-stage 
compounds by the addition of two small cylinders fitted 
on the top of the existing ones, a distance piece, or stool, 


| being provided to support them, and at the same time 


| allow room for the necessary piston-rod stufting-boxes | 


| 
| 





required. The arrangement of the engines after such 
conversion was known as “ four-cylinder tandem com- 
pounds,” and is illustrated in Fig. 105. 

The distinguishing feature in this type of engines was 


essure, and gracefully glided into the river, appearing that the steam at boiler pressure was first admitted to 


both the upper or “ high-pressure”’ cylinders, and after 
use in them was exhausted by separate exhaust pipes, as 


and she was safely riding on the water. She was sub-| shown, into the low-pressure steam chests, ‘which 


sequently towed to and moored in the Medway, where she 
was finally completed and prepared for her voyage across 


the Atlantic, which was successfully performed in the | finally exhausted by separate pipes into the circular | 


| 


acted as receivers, from whence it was distributed by 


the slide valves to the low-pressure cylinders, and was | 


following year, the dock having left her moorings on the | condenser shown. 


93rd June, 1869, and sighted the Bermuda lighthouse+in 
the morning of the 28th of the following month. 


As small, fast-running, yet powerful engines were one 
of “ war’s necessities ” on shipboard in the early part of 
the last decade of the reign, it became inevitable on their 
introduction that some other means of generating high- 
pressure steam for working them was required than that 
offered by the old flat-sided box-boiler then in use. To 
meet this greatly-felt want, the round boiler with 
cylindrical fire-boxes was introduced and fitted by Messrs. 


Penn in 1855, and from that time forward, through the | 


great improvements made in the constructive material 
and building of boilers, the cylindrical type of steam 
generator became by the year 1868 the only one in which 
areally high steam pressure could be raised with safety, 
this high pressure at that date meaning about 60 lb. to the 
square inch, 

Such a pressure was used for some little time in the 
type of engines illustrated in Fig. 108, but it was 


soon found that for large powers it was not suitable in a | 


single cylinder, even where surface condensation was | 
| series of official steam trials in the English Channel, off Ply- 


practised, on acccunt of the inequality of strains on the 
piston at the beginning and end of the stroke, and the 
greater strength—-which meant weight—required in all 
the parts of the engine subject to the strain. To over- 
come these drawbacks ‘the two-stage”? expansion, or 
compound engine, was devised, and soon came into 
general use. In Fig. 104 we give illustrations of a 
pair of early engines of this type, some twenty-six sets 
of them having been built and fitted by the Messrs. 
Maudslays, in 1869—70, to ships voyaging through the 
Suez Canal. 

Their general arrangement is very similar to the 
engines illustrated in Fig. 103, the exception being that 
the cylinders are of unequal size, the steam at boiler 
pressure being first used in the smaller or “ high- 
pressure ” one, and after expansion in it being passed to 
the larger or “ low-pressure ” one; the power exerted in 
each being as nearly as possible equalised. Each cylinder 
was fitted with but one slide valve, worked with ordinary 
double excentrics and slotted links, the high-pressure 
valve being worked off the forward end, and the low- 
pressure one off the middle of the crank shaft. 





Each engine had its own air, bilge, and feed pumps | 


worked off its low-pressure piston-rod crosshead. The 


} P 
| Mr. Mumford is to be congratulated on the complete 
| Success of the largest installation of water-tube boilers yet 








THE COAL STRIKE. 


Tue strike reached another and, it was believed, a hopeful 
stage on Saturday, when Sir Edward Fry arrived as Concili- 
ator, deputed by the Board of Trade to act in friendly. inter: 
vention between the coalowners and the colliers. Arriving 
in Cardiff, he first had an interview with the Workmen’s 
Provisional Committee, but some of the members were absent 
on collecting tours. His private secretary next had a con- 
| sultation with Mr. Dalziel, the secretary of the association, 
and these preliminary measures were followed by a private 
meeting between Sir KE. Fry and Sir W. T. Lewis, the chair- 
man of the association. At the close Sir EK. Fry left for 
Bristol, and it was notified that there would be an adjourn- 
ment until Wednesday. It was understood that in the 
meantime all necessary facts and figures would be arranged 
for inspection. 

On Wednesday the adjourned meeting was held, when a full 
gathering of the members of the Workmen’s Committee met in 
consultation. Business began at 10 a.m., and was held in 
strict privacy until 12.30, when another adjournment took 
| place until the afternoon. 

The committee decided to submit certain propositions to 
the employers, upon which negotiations by the committee 
without the Conciliator should be reopened, with the view 
The secretary of the 





| of arriving at a settlement if possible. 
































Fig. 103—MAUDSLAY’S ENGINES, §.§. LADY DERBY 


crank shafts were in two lengths, coupled at the middle. 
Reversing was effected by a separate engine fitted on the 
top of the condenser. New engines of this type, 
specially designed for the purpose, of which our illustra- 
tion is representative, were fitted by Messrs. Maudslay 
and Co. to the Britannic, Oceanic, Baltic, &c., of the 
White Star Line of Atlantic steamships, and were of 
from 3400 to 5400 indicated horse-power. 








H.M.S. SALAMANDER. 





In our impression for December 3rd, 1897, we illustrated 
and described very fully the water-tube boilers supplied by 
Mr. A. G. Mumford, of Colchester, to H.M.S. Salamander, 
and we expressed at the time a very favourable opinion of these 
generators, as giving a practical solution of the problem of 
large power marine boilers. We are happy to say that the 
soundness of our opinion has been fully demonstrated. 

Her Majesty’s cruiser Salamander has just completed a 


mouth Harbour, to test the efficiency of her new water- 
tube boilers. In addition to the boilers, a complete set of 
auxiliary machinery has been fitted, consisting of four 
forced-draught fans, 6ft. diameter, driven by specially 
designed engines; two main feed pumps, and two auxiliary 
pumps, with steam cylinders 9in. diameter, pumps 64in. 
diameter, with a stroke of 9in., of the vertical duplex type— 
Mumford and Anthony’s patent—and four specially designed 
feed-water regulators, for the purpose of automatically insur- 
ing a constant and regular supply of feed-water to the boilers, 
also the joint patent of Mr. Mumford and Mr. Anthony. 
These we have fully described in the impression referred to 
above. The boilers, of which there are four, have each 2000 
square feet of heating surface and 45 square feet of grate 
surface. They were designed to develope collectively 3500- 
horse-power under forced draught. The trials passed off in 
a most satisfactory manner, not a hitch occurring. On the 
eight hours’ trial under natural draught the indicated horse- 
power developed was 2575. On the full power run of three 
hours’ duration the horse-power developed was 4114—far in 
excess of the specified amount; this was obtained with an 
air pressure in the stokeholds of 2-6in. The vessel attained 
a speed of twenty knots, 
























































workmen was then instructed to ccmmunicate with the 
employers’ secretary. to arrange a meeting with the-owners 
to discuss terms set forth in the secretary’s letter. Pending 
this meeting the deadlock even more accentuated remains. 

It was understood that the discussion in the morning 
between the Committee and Sir Edward had simply refer- 
ence to the points submitted by them in support of their cor- 
tention. There was no meeting of the Hmergency Com- 
mittee on Wednesday. 

The following copy of a letter sent by Sir Edward Fry to 
the men gives the situation in a few words:—‘“ Park Hotel, 
Cardiff, July 9th, 1898. Dear Sir,—Since seeing the 
members of your Committee this morning, Sir Williem 
Thomas Lewis has called upcn me, at my request. He 
declined to recognise my position as Conciliator in any way, 
and stated that he called merely out ofcourtesy. He further 
stated that the associated employers declined to admit any 
intervention of a Conciliator, or any other person, appointed by 
the Government or otherwise; but that theassociated employers 
are prepared to meet the authorised representatives of the 
men, but without the presence of a Conciliator. Sir William 
Thomas Lewis placed me at liberty to make such a use as I 
might think fit of this statement, and, accordingly, I com- 
municate it to you for the information of your Committee. 
It appeared to me that, notwithstanding the attitude assumed 
by Sir William Lewis, I should meet your Committee as 
arranged. My postal address is ‘ Failand, near Bristol,’ 
and my telegraph address, ‘ Abbotsleigh.'.—Yours truly, 
Edward Fry.” 

The situation so far may be defined tersely as one in which 
the men will not give way, and the masters cannot. 

The men employed at the Ystrad Mynach Colliery have 
resumed work on the masters’ terms, namely, three shifts of 
eight hours. There are, therefore, no men drawn out, as was 
at first anticipated. The Lancarach Colliery is again getting 
its full quantity of men at work. 

At a meeting of Celynen men on Saturday it was stated 
that at the recent conference in Cardiff it was arranged that 
out of the 20 per cent. contributed by colliers working 
to the relief fund, 1 per cent. would be deducted to fight the 
litigation cases arising out of the Compensation Act. 

The strike has told strongly on recruiting, which has been 
and continues very brisk. The number of men accepted during 
the past six months nearly cquals tke record for the whole of 

1897, 





56 THE ENGINEER JuLy 15, 1999 








—,. 


SHIPBUILDING AND MARINE ENGINEERING ON THE THAMES 


(For description see page 54) 
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Fig. 104—COMPOUND MARINE ENGINE 
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Fig. 105—-FOUR-CYLINDER TANDEM COMPOUND ENGINE 
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A PAIR OF OLD STEAM ENGINES 


(Foi desciiption see page 65) 


NEWCOMEN ENGINE, CAPRINGTON COLLIERY, KILMARNCCK, 1806 








BOULTON AND WATT ENGINE, BIRMINGHAM CANAL NAVIGATIONS, 1777 
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MOTOR CAR NOTES. 





10.25 a.m.: Alternative excursion to Nottingham. Ordinary 
| trains—free—from Derby Station. Visit works. Cold luncheon 
at the George or Albert Hotels. ‘Tickets, exclusive of 


As a result of the trials of motor wagons carried out | 


recently at Liverpool under the patronage of the Liverpool 
and District Centre of the Self-propelled Traffic Association, 


the following resolution has been unanimously adopted by | 


the Council :—‘*That the Liverpool Council of the Associa- | 
8 . | Museum, by invitation of the President, Samuel W. Johnson, Esq. 


tion is of opinion that the existing maximum of three tons 
tare imposed by the Locomotives on Highways Act, 1896, 


very seriously hampers, and in many cases prohibits, the | 
construction of vehicles of the types required for the heavy | 
traffic of this district, and a recommendation is hereby made | 
to the General Council that the whole forces of the Associa- | 


tion shall be immediately directed towards the obtaining of 
an amendment to the Act whereby (a) all restrictions upon 
weight shall be removed ; or, if it be deemed inexpedient to 
remove all limitations, (6) a limit upon the total moving 
weight, or upon the weight per axle, shall be substituted for 
the present limit of three tons tare; or, if it be considered 
imperative to retain a limit upon the tare, (c) the tare 
permissible shall be increased to at least four tons.” It is 
hoped that joint action will be taken shortly to give effect to 
one of these clauses. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE following programme for the Derby meeting, 1898, has just 
been issued. The summer meeting of this Institution will be held 
in Derby, and will commence on Tuesday, July 26th, The follow- 
ing papers have been offered for reading and discussion, not 
necessarily in the order here given :—‘‘ Manufacture of Aluminium 
Articles, with Description of the Rolling Mills and Foundry at 
Milton, Staffordshire,” by Mr. Emanuel Ristori, of London. 
‘* Water Softening and Purification by the Archbutt - Deeley 
Process,” by Mr. Leonard Archbutt, Analytical Chemist, Midland 
Railway, Derby. ‘‘ Mechanical Testing of Materials at the Loco- 
motive Worksof the Midland Railway, Derby,” by Mr. W. Gadsby 
Peet, Chief of the Locomotive Testing oes ** Electric 
Current for Lighting and Power on the Midland Railway, and 
Driving Direct by Electric Motor without Shafting,” by Mr. W. E. 
Langdon, Superintendent of the Electrical Department. ‘‘ Narrow- 
gauge Railways, 2ft. and under,” by Mr. Leslie S. Robertson, of 
London. ‘Results of Recent Practical Experience with Express 
Locomotive Engines,” by Mr. Walter M. Smith, of Gateshead. 

The directors of the Midland Railway Company have very 
handsomely granted to all classes of members of the Institution, 
as well as to those candidates whose names are in the ballot list, 
and to those also from whom completed proposal forms have been 
received, the privilege of free travelling during the week of the meet- 
ing between Derby and any one station on the Midland Railway, 
and in the various excursions to places on the line. To those stay- 
ing in neighbouring towns the privilege of free travelling daily to 
and from Derby is extended. - For these purposes special railway 
passes, available for use from Monday, July 25th, to Saturday, 
July 30th, inclusive, will be issued. These passes are not trans- 
ferrable, but are personal to the individual members of the Institu- 
tion. Ladies accompanying members will pay their fares ; and a 
list of specially reduced fares will be announced in the detailed 
programme for those ladies who desire to participate in the various 
excursions. 

Monday, July 25th.—The secretaries’ office will be open from 

3 p.m. to 6 p.m. in the Midland Railway Institute, Derby, for the 
registration of addresses, &c. Members’ letters can if desired be 
addressed to the Institution of Mechanical Engineers, Midland 
Railway Institute, Derby ; but preferably for their own convenience 
to their respective hotels. Mr. R. Mountford Deeley and Mr. 
George J. Pratt kindly act as honorary local secretaries, During 
the meeting the members are invited to avail themselves of the 
privileges of the following clubs, to which they will be admitted as 
honorary members :—Derby, Conservative, and Liberal clubs. 

Tuesday, July 26th.—9 a.m.: Secretaries’ office open in the 
Midland Railway Institute. 10 a.m.: Reception of the President, 
Mr. Samuel W. Johnson, and the Council and members of the 
Institution, in the Midland Railway Institute, by the chairman, 
Sir Ernest Paget, Bart., and the directors of the Midland Railway; 
by the Worshipful the Mayor of Derby, Alderman Frank Duesbury; 
and by the chairman, Sir A. Seale Haslam, and the members of 
the Local Committee. Reading and discussion of papers. 1 p.m.: 
Cold luncheon in the shareholders’ room at the Midland Railway 
Station, Derby, by invitation of the directors of the company. 
2 p.m.: Visit to Derby works open tothe members. 6.30 for7 p.m. : 
Institution dinner in a large new room in the carriage department 
of the Midland Railway, Derby. Evening dress. Tickets, 
exclusive of wines, &c., 7s. each, if paid for not later than July 
13th ; after that date 10s. each, to the extent of the accommoda- 
tion available. So long as this has not been filled up before July 
13th by members taking tickets for themselves, they can obtain 
tickets for friends, whose names should be given in the applica- 
tion. Intimations of mutual wishes on the part of members to be 
seated near one another will receive attention, as far as prac- 
ticable in the arrangement of the table plan. To suit the con- 
venience of members returning to Matlock after the dinner, a 
special train will be run. 

Wednesday, July 27th.—9 a.m.: Secretaries’ office open in the 
Midland Railway Institute. 10a.m.: Reading and discussion of 
papers, Mr. Samuel W. Johnson, President, in the chair. 1 p.m.: 
Cold luncheon in the shareholders’ room at the Midland Railway 
Station, Derby. Tickets, exclusive of wines, &c., 2s. 6d. each, if 
paid for not later than July 13th, after that date 3s. 6d. each. 
2 p.m.: Visits to Derby works open to the members; 
2 p.m.: Alternative excursion to Burton-on-Trent by special 
free train, on the invitation of Messrs. Bass, Ratcliff, and 
Gretton, to visit their brewery. Return train from Burton- 
on-Trent at 5 p.m., arriving 5.17 in Derby. 1.35 and 3.15 p.m.: 
Alternative excursion to Duffield to see the model railway in the 
grounds of Duffield Bank, by invitation of Sir Arthur Percival 
Heywood, Bart. In these two visits members may be accom- 
panied by ladies, for whom railway tickets at reduced fares may 
be obtained at the railway booking-office. 8.30 p.m.: Conver- 
sazione in the Derby Free Library and Art Gallery, by invitation 
of the Local Committee (evening dress). To suit the convenience 
of members returning to Matlock after the Conversazione, a special 
train will be run. 

Thursday, July 28th.—8.30 a.m.: Secretaries’ office open in the 
Midland Railway Institute. 8.40 a.m.: Arrival of train from 
Matlock. 9.0 a.m.: Alternative excursion to Loughborough ; 
special free train by invitation of the directors of the Midland 
Railway. Visit the works of the Brush Engineering Company. 
Thence by contractors’ train over the new Great Central Railway 
to see the new Swithland Waterworks of the Leicester Corporation. 
Light refreshments, by invitation of Mr. Alderman Wood, Chair- 
man of the Waterworks Committee. Special free train to Derby 
in time for cold luncheon at 2.0 p.m. Tickets, exclusive of wines, 
&c., 2s. 6d. each, if paid for not later than July 13th ; after that 
date 3s. 6d. each. Thence special train at 4.0 p.m. to Notting- 
ham. Members may be accompanied by ladies, for whom railway 
tickets at reduced fares may be obtained at the railway booking- 
office. 9.0a.m.: Alternative excursion to Stoke-upon-Trent and 
Milton ; ordinary train from Derby Station, Midland Railway. 
Visit, Messrs. Minton’: china works, and by train to Milton to see 
the British Aluminium Works. Luncheon can be obtained at the 
North Stafford Hotel, Stoke. Ordinary trains from Stoke at 
11.43.a.m. and 2.13 p.m., for Derby and thence to Nottingham. 
Members-may~ be accompanied by ladies. 9.0 a.m., 9.30 a.m., or 


| tained at the railway booking office. 





wines, Xc., 2s. 6d. each, if paid for not later than July 13th ; 
after that date 3s. 6d. each. Members may be accom- 
panied by ladies, for whom railway tickets at reduced fares 
may be obtained at the railway booking office. 3.30 p.m. to 
7.0 p.m.: Reception and garden party at Nottingham Castle and 


ladies. 
to 


is extended to 


(morning dress.) This invitation 
Ordinary trains—free 


7.15 p.m., 8.25 p.m., or 9.18 p.m.: 
Derby. 

Friday, July 29th.—8.30 a.m.: Secretaries’ office open in the 
Midland Railway Institute. 9 a.m.: Excursion to Creswell Colliery 
and village by special free train. Members may be accompanied 
by ladies, for whom railway tickets at reduced fares may be ob- 
10 and 1lla.m.: Drive through 
the Dukeries. Cold luncheon at Welbeck Abbey, by permission of 
his Grace the Duke of Portland, G.B.V.O. 6.15 p.m.: Plain tea at 
Manstield. 7 p.m.: Special free train from Mansfield, arriving at 
8 p.m. in Derby. Tickets for the drive, cold luncheon—exclusive 
of wines, &c.—and plain tea, lls. each, if paid for not later than 
July 13th ; after that date 15s. each. 

SYLLABUS OF PAPERS. 

‘*Mannfacture of Aluminium Articles, with Description of the 
Rolling Mills and Foundry at Milton, Staffordshire,” by Mr. 
Emanuel Ristori.—This paper takes up the subject of aluminium 
where it was left at the Belfast meeting. British Aluminium 
Works at Milton; casting, refining, and rolling of aluminium 


plates. Various uses for aluminium, including marine engine and 
launch building, Uses of aluminium alloys, and their various pro- 
perties. 


‘“‘Water Softening and Purification by the Archbutt-Deeley 
Process,” by Mr. Leonard Archbutt.—Chemical principles in- 
volved in the softening of water. Properties of softened water. 
Mechanical operations involved in softening. _Archbutt-Deeley 
process, Treatment of river Derwent water in Midland Railway 
works. Results obtained with magnesia waters. Softening of 
water containing iron at Milton Waterworks, near Derby. Cost 
of softening. Advantages, Clarification of manufacturers’ waste 
water. 

‘* Mechanical Testing of Materials at the Locomotive Works of 
the Midland Railway, Derby,” by Mr. W. Gadsby Peet.— 
Mechanica! testing for commercial purposes. Whitworth 50-ton 
hydraulic testing machine ; experiments to ascertain errors due to 
friction of cup-leathers, &c. Statical friction between lubricated 
metallic surfaces. Methods of holding test-pieces. Hand pump, 
power pump, and oil accumulator for applying pressure. Tests of 
copper and bronze alloys at various temperatures. Deeley torsion 
machine ; autographic apparatus with Crosby indicator. Descrip- 
tion of specimens, including fractures of boiler plates, crank and 
straight axles, some showing internal flaws. 

“* Electric Current for Lighting and Power on the Midland Rail- 
way, and Driving Direct by Electric Motor Without Shafting,” 
by Mr. W. E. Langdon.—Generating station at Derby, including 
engine-room plant, output, and lamps in use. Analysis and 
details of cost of working eleven separate installations on Midland 
Railway. Particulars of direct high-tension plants—2200 volts—at 
Leeds and Kentish Town. Power required to drive lathes, drilling 
machines, and shafting ; detailed results. 

‘*Narrow-gauge Railways, 2ft. and under,” by Mr. Leslie S. 
tobertson. —Sir Arthur Percival Heywood’s model railway of l5in. 
gauge on Duffield Bank estate. More recent similar railway at 
Eaton Hall. Woolwich Arsenal, Festiniog, Darjeeling, German 
military, and other railways. Conditions under which very 
narrow-gauge rai:ways may be advantageously used. Considera- 
tions determining most suitable gange. Permanent way. Loco- 
motives and other rolling stock. Transhipment. Financial aspect. 
Conclusions. 

‘* Results of Recent Practical Experience with Express Locomo- 
tive Engines,” by Mr. Walter M. Smith.—Preparatory work for 
trials on North-Eastern Railway, between Newcastle and T'weed- 
mouth. Coal used. Particulars of train. Instructions to drivers. 
Time records, gradients, and curves of line. Particulars of five 
express engines employed, and observations made during their five 
round trips. Indicator diagrams, and estimates of horse-power 
developed at various points on each trip. Estimates of train 
resistances. The paper is accompanied by a number of tables, a 
complete dynamometer diagram from Newcastle to Tweedmouth ; 
together with speed, gradient, curve, and other diagrams, showing 
conditions under which the trials were made, 








THE BOARD OF TRADE AND RAILWAYS. 


THE following letter has been addressed by the Board of Trade 
to the general managers of railways :— 

‘* Board of Trade (Railway Department), 7, Whitehall-gardens, 

London, 8.W., July 12th, 1898. 

“*Sir,—I am directed by the Board of Trade to state for the in- 
formation of the directors of - Railway Company, that in 
May of last year the President appointed a Committee to inquire 
into questions relating to Railway Passenger Communication, and 
the Report of this Committee has now been issued as a Parliamen- 
tary Paper, No. C 8918. It will be seen from this report that the 
Committee unhesitatingly condemn as inefficient the outside cord 
system of communication, and do not regard as satisfactory 
methods of communication by pulling a cord or wire passing inside 
the carriages. They, however, hold that the principal electrical 
systems and the method of communication by means of a partial 
application of the brake may be taken as efficient. The views ex- 
pressed by the Committee as to the inefficiency of the outside cord 
communication are fully shared by the Board ;of Trade, who 
have for years refused to approve it. The Committee re- 
commend that the law should be extended so as to require the 
provision of means of communication on all passenger trains, 
irrespective of the distance run without a stop. The Board of 
Trade attach great importance to the conciusions of the Committee, 
and they have no doubt tbat those railway companies by whom the 
cord system is still used will at once take steps to substitute for it 
a proper means of communication, and that the companies, as a 
whole, will extend the provision of such a means to all nger 
trains without waiting for an alteration of the law. e Board 
will be glad to be favoured with the observations of the directors 
of your company on the subject, indicating the steps which they 
propose to take. The Board have addressed a similar communica- 
tion to the other railway companies in the United Kingdom.—I 
am, Sir, your obedient servant, ‘COURTENAY BOYLE,” 











OPENING OF NEW SEWAGE Works.—The new sewage purification 
works of the Uxbridge Urban District Council, the effluent from 
which finally enters the Thames, were formally opened on the 9th 
inst. by Sir Frederick Dixon Hartland, M.P., in the presence of 
the Council and their engineer, Mr. C. Nicholson Bailey, of West- 
minster. The sewage is pumped into precipitation tanks after 
treatment with Ferozone and then flows on to filter beds contain- 
ing a layer of the powerful filtering material ‘‘Polarite.” The 
effluent was found to be of such a high degree of purity that 
several of the visitors did not hesitate to taste it. Sir Frederick 
Dixon Hartland, as Chairman of the Thames Conservancy, con- 
gratulated the Council upon the improvements effected. it may 
be mentioned that the sewage of Uxbridge was formerly treated 
in covered tanks without the use of chemicals, and then passed 
through coke filters, but the results were so unsatisfactory that a 
modern system had to be adopted, 





SOCIETY OF ENGINEERS. 





AN extremely interesting visit was made by a party of th 
members of the Society of Engineers on Wednesday, July 13th, 
to the London, Brighton, and South Coast Railway Locomy’ 
tive Works at Brighton, the Brighton Marine Palace and Pie, 
Works, Volk’s Electric Railway, the Brighton and Rottingdean 
Sea-shore Electric Tramroad, - 

Among we eo were:—Mr. W. Worby Beaumont, Pres} 
dent ; Mr. A. T. Walmisley, Past-president ; Messrs. J, (! F ‘ 
and Charles Mason, Vice-presidents ; Messrs. George Burt, D 
Butler, Percy Griffith, and R. St. George Moore, members of 
council ; F, W. Barclay, 8S. O. Cowper-Coles, T. F. Craddock 
John Jones, N. Harker, Fred, Hovenden, K. Hulburd, kt. J, ¢ 
Read, J. Waddington, W. G. Wales, and Weatherburn ; and Me 
G. A. Pryce Cuxson, secretary. ass 

The visitors to the London Brighton and South Coast Railwa 
works, after arriving at the passenger station, passed along th, 
East or Kemp Town platform to the entrance to the works, which 
is close to the north end of the platform. hey then inspected 
the iron foundry, saw mills, carriage-fitting and wheel shops 
smiths’ shop, turnery, and brass foundry, returning through the 
erecting shop, boiler shop, and carriage-building shop, Crossin 
the line to the west side, they passed through the wagon-building 
and repairing shop to the trimming and paint shops, after which 
they returned v/@ the running shed to the West or Portsmouth 
departure platform. About two thousand men are employed jy 
these works, mainly for repairing and renewing rolling ‘stock 
which now consists of 461 engines, 2970 carriages, and 8693 wagons, 
New stock is built here at the rate of about 20engines, 100 carriages, 
and upwards of 400 wagons per annum. Repairs to the machinery 
of the company’s steamboats are also effected here as well gs 
at the special workshop at Newhaven ; also repairs to the hydraulic 
machinery in connection with the various goods depdts, together 
with work in connection with the numerous water supplies and 
pumping stations for supplying the line with water. Since the 
appointment of Mr. R. J. Billinton, there has been an installation 
of hydraulic machinery in the boiler shop, which latter has also 
been enlarged, and the roof raised for receiving the 12-ton over. 
head travelling cranes, driven by rope. The erecting shop has 
also been enlarged, and the overhead cranes, instead of being 
driven by shafting, have been altered and driven by rope, this work 
being carried out by Messrs. Craven Bros., Manchester, Since the 
last visit of the Society of Engineers, several new tools have been 
placed in the works for decreasing the cost of manufacture, and all 
of them have proved most efficient. The electric light has also 
been added to the station ; this installation is worked from the 
shops, and the railway company is now about to lay down hydraulic 
machinery and {cranes for working the enlarged goods yard, 
large portion of the carriage stock is now lighted with compressed 
oil gas, and works have been erected for making and compressing 
this oil gas near the north end of the erecting shop. : 

The Brighton Marine Palace and Pier works were visited. This 
pier is practically opposite the entrance to the Aquarium, and 
about 150 yards west of the site of the chain pier, whose successor 
it really is, as the company had purchased the old chain pier, and 
entered into an agreement to pull it down on the el eri of 
the new pier. The new pier, which is being constructed by Mr, 
John Howard, Westminster, from the designs and under the 
superintendence of Mr. R. St. George Moore, M.I.C.E., of West- 
minster, will, when completed, be 1750ft., or practically one-third 
of a mile long, and 45ft. wide at the narrowest point. There 
will be sufficient water at the landing-stage to enable Channel 
steamers to come alongside at all states of the tide. It is also 
proposed to erect on the pier a handsome pavilion, containing a 
concert hall, dining and refreshment rooms, shelter seats, and 
retiring rooms, The steam machinery for screwing the piles is 
also worthy of note, being capable of screwing a 12in. pile with a 
2ft. 6in. screw blade 10ft. into the ground in an hour and a-half, 
Mr. W. Collins, the foreman in charge of the work, has succeeded 
with this machinery in erecting 60ft. of the pier in seven days. 

Volk’s Electric Railway is well known as the pioneer electric 
railway in the United Kingdom, having been opened before the 
Giant’s Causeway Electric Railway. The line is three-quarters of 
a mile long, is worked on the third-rail system, and has carried 
more than the whole population of the county of London, The 
Brighton and Rottingdean Seashore Electric Tramroad is one of 
the latest and most peculiar applications of electric traction. The 
line is situated on the foreshore, entirely between high and low 
water, and extends from the Paston-place Groyne, within the 
Borough of Brighton, to Rottingdean—a distance of two miles 
seven furlongs. At high water of spring tides, at the deepest 
portion of the line, the rail is 15ft. below water level. The per- 
manent way consists of four lines of 52 Ib. steel flange rails, laid 
in pairs to a gauge of 2ft. 8hin., and to a total ators, mad the 
outer rails of 18ft. The sleepers of ordinary railway practice are 
substituted by concrete blocks and large cast iron chairs, according 
to the nature of the ground. The car is carried on sixteen 33in. 
wheels in four bogeys, two of which occupy each a line of road, 
and are held in position by a strong steel framing. On each 
bogey stands a main steol tube column, from which spring the 
arched girders ry ag gl the deck, which is 25ft. above rail level, 
and is 46ft. long by 22ft. wide. There is a deck-house, 25ft. long 
and 12ft. wide ; when fully loaded it weighs about 50 tons. Mr. 
Magous Volk, M.I.E.E., of Brighton, and Mr. R. St. George 
Moore, M.I.C.E., of Westminster, were jointly responsible for 
these works, 








FLoatinG BribDGeE at CHATHAM.—The Royal Engineers com- 
pleted on Tuesday a floating bridge over the Medway from 
Chatham Dockyard to Upnor Hard, which is contiguous to Upnor 
Castle. The river at this point f§ about a quarter of a mile wide, 
and the strength of the bridge was such that it might have carried 
an army, including its artillery. The site of the bridge was 
selected chiefly on account of the difficulties presented by the 
high river wall and deep mud on the dockyard side, says the 
Times. The width of the river, combined with the strong current 
and the passing traffic, were also regarded as useful educational 
factors, the officers and men engaged in the work being under 
instruction at the School of Military Engineering. At the dock- 
yard end composite trestles were used for the approach, and at 
the Upnor oa Weldon trestles, while between the bridge was 
carried on casks and service pontoons, 


THE GUN TRADE AND THE PERSIAN GULF SEIZURE.—A meeting 
of the Birmingham Chamber of Commerce was held on Wednesday, 
Mr, F. B. Goodman presiding. The chairman said the gun trade 
had recently received a severe check owing to the sudden prohibi- 
tion by the Government of the export of arms to the Persian (Gulf 
ports. In December, 1897, large quantities of arms and ammuni- 
tion which had passed through the Bushire Customs were received 
by the English Government and handed to the Persian Govern- 
ment, and the Baluchistan, with arms and ammunition, was seized 
by her Majesty’s ship Lapwing and the arms and ammunition 
taken. The seizure was apparently made under the supposition 
that the arms were finding their way to the Afridis, but this view 
had been i to be wrong. He moved that a memorial be 
transmitted from the chamber to the Secretary of State for Foreign 
Affairs setting forth the injury inflicted by the present seizure of 
arms at Bushire and in the Persian Gulf, and praying for an 
inyestigation of the circumstances, also expressing the hope that, 
in view of the fact that a large and increasing trade has been 
p geacd conducted for eighteen years without any interference on 
the part of either the English or the Persian Governments, the 
Government would give due consideration to the claims for com- 
pensation made we those firms whose trade had been stopped 80 
suddenly. Mr. W. N. Whitehead seconded the motion, and said 
the duty had been accepted, so that there was no prohibition, 
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RAILWAY MATTERS. 


Tux Chinese Government has received a telegram from 
the Chinese Minister in St. Petersbu announcing that Russia has 
withdrawn her opposition to the Northern Railway extension loan 
with the Hongkong and Shanghai Bank on learning that no 
mortgage upon the permanent Way is given to the bank, and that 
the control of the line remains in the hands of the Chinese, 


A sertous railway collision took place on Wednesday 
at Larne Station, on the Belfast and Northern Counties Railway, Mi 
which fourteen passengers were injured, A passenger train from Bel- 
fast ran into an empty “‘special” through missing the points. The 
force of the impact shot a saloon carriage attached to the empty 
train high into the air, and detached a number of other carriages, 
which ran for some distance in the direction of Larne Harbour, 
The saloon and another carriage were completely wrecked, and 
the first five carriages of the passenger train were also much damaged. 


Tue want of road and rail communication in North 
Formosa is perhaps the most serious obstacle to expansion of ‘trade, 
and, what is of greater importance, the pacification of outlying 
districts. It is most regrettable that the projected railway 
between north and south is no nearer a commencement than it was 
a year ago, says Mr. Consul Bonar. It is indispensable for the 
Government to undertake its construction ; a private company, like 
the ‘Formosa Railway Company” formed in Japan, and having no 
support in the island, is bound to be a failure. Roads leave the 
capital in every direction, but the method of construction makes 
them unsuitable for permanent traffic. 

From the surveys carried out with a view to give the 
central provinces of India direct communication with the east 
coast, it appears that a line from Raipur to Vizianagram would be 
304 miles in length, and an alignment has been found which would 
involve the crossing of only two rivers of any considerable size. 
It is anticipated that the Eastern Ghats, which alone present any 
obstacle of importance, could be negotiated with a ruling gradient 
of 1 in 100 without encountering great difficulties. This is one of 
those big projects which will come to the front in due time, says 
Indian Engineering. A rough estimate of the the cost shows that 
360 lakhs of rupees would have to be spent, 


AccorpInG to a New York contemporary, the Westing- 
house Air-Brake Company have bought out the Boyden Brake 
Company. The price named was 900,000dols, The action of the 
stockholders of the Boyden Company closes one of the most notable 
patent cases in the history of the United States. The fight between 
the Boyden and Westinghouse companies was hotly contested. The 
Westinghouse, which had enjoyed a monopoly of the air-brake 
business before the Boyden invention, claimed that the latter was 
an infringement on their patent on quick-acting brakes. The 
case was taken to the Supreme Court of the United States, and 
the decision was rendered upholding the claims of the Boyden 
Company. 

Lonpon’s second electric railway was formally opened 
for traffic on Monday last by the Duke of Cambridge. This rail- 
way will, if we mistake not, form a highly appreciated connection 
between Waterloo Station, the terminus of the London and South- 
Western Railway, on the south side of the Thames, and the heart 
of the City. As we hope in an early issue to describe the prin- 
cipal features of this line, it will be only necessary at present to 
state that it is an underground railway of the same type as the 
City and South London line, which has been working so success- 
fully for some years. Each line is carried in its own tunnel, which 
is 11ft. 6in. diameter, and built upinsegments. It will be remem- 
bered that Mr. J. H. Greathead, whose decease we had to 
announce some time ago, was one of the consulting engineers to 
the line, the other one being Mr. W. R. Galbraith, M. Inst. C.E. 
The rolling stock has been supplied by the Jackson and Sharp 
Company, of Rochester, U.S.A. 


Tue Administration report on the railways of India 
for 1897—98, prepared by Mr. A. Brereton, the Director of Railway 
Tratfic and Statistics, has been presented to Parliament. From 
this it appears that the total length of railways open and 
sanctioned on March 31st, 1898, was 25,4544 miles, being a net 
increase of 926 miles during the year. The total length of rail- 
ways open for traffic on the same date was 21,156} miles, being a 
net increase of 766 miles, leaving 4298 miles still under con- 
struction or sanctioned. The mean mileage worked during the 
calendar year was 20,531 miles, being an increase of 748 miles 
over the figures of the previous year. The gross earnings in 1897 
amounted to Rs. 25,59,51,692, or Rs. 22,91,267 more than in the 
previous year, The working expenses amounted to Rs. 12,51,11,631, 
and absorbed 48°88 per cent. of the gross earnings, against 48°09 
per cent, in 1896. e net earnings amounted to Rs. 13,08,40,061, 
being a decrease of Ks. 8,43,489. The statistical return on the 
capital expenditure, as entered in rupees in the books in India, 
was 5°04 per cent., against 5°20 in the preceding twelve months. 


Tue Light Railway Commissioners sat on Wednesday 
at the Town Hall, Wood Green, to consider an application by the 
Metropolitan Tramways and Omnibus Company, Limited, for 
powers to construct the London, Barnet, Edgware, and Enfield 
Light Railway. The original scheme was one of a very far- 
reaching character, comprising nearly thirty miles of railway in 
the outer district of North London. In the form in which it came 
on Wednesday before the Commissioners, however, it was reduced 
to a scheme of light railways from Wood Green to Enfield and 
Edmonton, and from Wood Green to Tottenham. These proposed 
railways formed a junction with the North Metropolitan Tramways 
at Wood Green, and were practically an extension of that system, 
over which running powers were proposed to be exercised. In 
this amended form the scheme was strongly opposed by the London 
County Council and the local authorities, who contended that 
these proposed light railways were nothing more than tramways, 
but without the right of the local authorities to purchase the lines. 
The scheme was, after some preliminary proceedings, withdrawn 
by the promoters. 

A rEporT has been presented to the Board of Trade 
by Lieut.-Col. Addison, the assistant-secretary of the Railway 
Department of the Board of Trade, on his inquiry into the circum- 
stances attending the collision which occurred on the morning of 
June 4th at Sheffield Station on the Great Central Railway. A 
passenger train from Doncaster, when entering Sheffield Station, 
came into collision with the rear of another train, which was stand- 
ing at the down platform, and injured several passengers. The 
driver of the Doncaster train admitted that he had seen a green 
flag which was shown at a cabin outside the station, intimating to 
him the fact that the platform was more or less occupied. When 
within 30 or 40 yards of the Retford train, he applied the brakes 
with sufficient force to skid the wheels, but it was too late to save 
the collision, Colonel Addison reports that this driver was the 
person chiefly responsible for the accident, but his mistake did not 
amount to more than an error of judgment. ‘‘The inspecting 
officers have always insisted upon the necessity for carrying out 
with the utmost strictness the rule which requires a train to be 
brought absolutely to a stand when the driver is to be cautioned,” 
but in this case there was direct conflict of the evidence as to the 
stopping of the Doncaster train. The driver, fireman, and guard 
maintained that the outer home signa] was pulled off before their 
train had come to a stand, while the signalmen and a ground 
inspector were equally positive to the contrary. ‘‘ This case shows 
once more,” says Colonel Addison, ‘‘ the n for extreme care on 
the part of the signalmen, and that nothing is gained in the long 
run in trying to save time by lowering the signal prematurely.” 
He further recommends that trains should be kept outside the 
station until the platform is sufficiently clear to hold the —— 
train, and that the level crossing for luggage at the station shoul 
be abolished. 


NOTES AND MEMORANDA. 


An Imperial Chinese edict, just issued, directs the 
Tsung-li-Yamén to establish a Patent-office, with a view to 
| encouraging inventors, 

THEORETICALLY a pound avoirdupois of calcic carbide 
should yield 5°89 cubic feet of acetylene gas, but in practice not 
more than 5 cubic feet is obtained, 

Tue illuminating power of oil gas can be practically 
doubled by mixing with about 20 per cent. of acetylene gas and 
compressing to twenty atmospheres. These are the conditions 
under which it is burned on the German State Railways. 


THE export of raw iron from England to Germany 
during 1897 amounted to 348,682 tons, compared with 324,370 tons 
in 1896. The enormous development of the iron trade in Germany 
would have led to a still greater demand had not the Lorraine and 
Luxembourg iron entered largely into competition. 


Tue total imports of Egyptian cotton into the United 
States for the season ended in September, 1897, were 79,385 bales, 
as against 59,339 bales in 1896. Of these 49,203 bales were 
entered at the port of Boston. In the cotton industry of this 
district there are employed 869,473 spindles, divided amongst 
sixteen mills, 

Scotcu shipbuilders last month launched forty-eight 
vessels of 51,072 tons, of which nineteen, of 40,172 tons, were 
steamers, two, of 5880 tons, war vessels, nine trawlers, seven tugs, 
a dredger, three yachts, five barges and two stern-wheel steamers, 
against forty-six vessels, of 47,780 tons, in May, and twenty-eight 
vessels, of 31,963 tons, in June last year. 

A NEW indicator for measuring the inertia of moving 
machinery was explained by Mr. Wilfred Lewis at a recent meet- 
ing of the Engineers’ Club of Philadelphia. It consists essentially 
of a curved tube filled with water, except for a small bubble of air 
which moves back and forward in the tube with itsacceleration and 
retardation, caused by the inertia of the body which carries the 
instrument. By means of a graduated scale placed beside the 
tube, the inertia may be measured. 

Durine June English shipbuilders put into the water 
twenty-three steamers, a battleship, a pontooo, and a trawler, aggre- 
gating about 93,383 tons, against twenty-nine vessels, of about 71,610 
tons, in the previous month, and thirty-three vessels, of about 61,091 
tons gross, in June last year. For the six months English builders 
have Jaunched 161 vessels, of about 400,879 tons gross, against 
about 322,420 tons in the corresponding period of last year. Two 
steamers, of 13,500 tons gross, were launched at Belfast. The 
total launches for the United Kingdom during the first six months 
of this year have been 368 vessels, of about 686,137 tons gross, as 
compared with 344 vessels, of about 521,969 tons gross, for the first 
six months of 1897. 


Ata meeting of the Mersey and Irwell Joint Committee 
held last week in Manchester it was resolved that the consideration 
of the matter of the disposal of the effluents of the Manchester 
Sewage Works should be adjourned for six months. The Rivers 
Committee of the Corporation have decided to put down four small 
test filters in addition to those already in use. The experts have 
told the Rivers Committee that they believed the effluent could be 
satisfactorily treated on the 151 acres of land which the Committee 
already possessed. If the effiuent did not prove satisfactory and 
the Local Government Board were not satistied that the Corpora- 
tion could treat their effluent on the land they now possessed, the 
Corporation would be prepared to give a pledge to buy the further 
quantity which the Board might consider to be necessary. 


Tue report of the Select Committee appointed to 
inquire into the sufficiency of the law relating to the keeping, 
selling, using, and conveying of petroleum and other inflammable 
liquids, and the precautions to be observed in preventing accidents, 
was laid on the table of the Honse of Commons on Wednesday. 
The following is a summary of the recommendations :—(1) That 
the present law affecting petroleum spirit, not being adequate for 
public safety, should be amended in the manner specified in this 


MISCELLANEA. 


THE following appeared in the German papers under 
| date June 20th :—‘‘ Leipzig, June 20th, the Reichsgericht decided 
| to-day in favour of the inventor Otto Schlick in the well-known 
| patent lawsuit Schichau versus Vulcan.” 

A NEW industry has been started at Tamsui, a port of 
North Formosa, by a British company, which has erected build- 
ings and godowns for the manufacture of tins, and the storage in 
them of Russian oil shipped there in bulk. This oil, though 
cheaper than American oil, does not seem so popular. 

Tue White Star Steamship Company is having bilge 
keels fixed on the twin-screw steamer Teutonic. Some time ago 
it fitted its cargo steamers with such preventives against 
rolling, and the application of side keels to one of its crack 
passenger boats serves to illustrate the popularity which these aids 
to comfort have attained. 

Aw electric tubular post, the invention of Dr. Alfred 
Brunn and Herr Viktor Takdcs, of Budapest, has been submitted 
to the Hungarian postal authorities. It has been decided to lay 
down a trial line from the eastern to the western railway stations 
in Budapest, and, if a year’s working proves successful, the postal 
authorities will take over the line, and a scheme for connecting 
twenty-three offices on both sides of the Danube will be carried 
out. 

New tube works are about to be laid down at Coat- 
bridge on a site leased from Messrs. William Dixon and Co., 
Limited, of Calder Ironworks, lying close to the two competitive 
systems of the Caledonian and North British Railways. The new 
company starting the works, to be known as the Clydeside Tube 
Company, include two gentlemen, Messrs. Brownand Wotherspoon, 
who are well known in the commercial world, have large experience 
in the tube trade, and have for many years been closely identificd 
with the firm of A. J. Stewart and Clydesdale, Limited, which was 
some time ago nerged with Messrs. Menzies and Co., tube makers, 
and is now known as A. J. Stewart and Menzies, Limited. The 
Clydeside Tube Company intend to make a speciality in solid 
drawn tubes, such as are now so largely in request for water-tube 
boiler manufacture, as well as the higher class of welded tul es. 
The works will give employment to a large number of workmen. 


Ir is somewhat curious that on more than one occasion 
recently ships should have attempted to launch themselves. The 
Albion is said to have moved 2in. before the dog shores were 
knocked away, and this liveliness on her part was doubtless one 
reason why she was not properly named. The Fourth of July, 
too, launched at the Walker Yard of Armstrong’s, started herself, 
and made her way into the Tyne at such a pace that all efforts to 
catch her or baptise her were fruitless, and she launched herself 
without a name. Seeing that this cruiser is for sale, it is quite 
possible that she may yet be re-named. As she is a sister ship to 
the Takasago, a vessel which so many of the Admiralty critics have 
declared to be better than any British cruiser of the same dis- 
placement, the Army and Nary Gazette suggests that our Govern- 
ment might do worse than acquire her. There would then be an 
opportunity for making a series of comparative trials with one of 
our own ships, which could not fail to be most interesting and 
instructive. 

Tue House of Lords Standing Committee met on 
Tuesday, under the presidency of the Earl of Kimberley, and 
considered the Locomotives on Highways Bill, which has passed its 
second reading, and which is concerned with heavy engines only, 
and does not affect light locomotives as defined in the Locomotives 
on Highways Act, 1896. Its object is to remove vexatious restric- 
tions on the use of traction engines, while at the same time giving 
protection to ratepayers and others interested in the maintenance 
and use of highways. Lord Harris, who represented the Local 
Government Board, moved a new clause providing that the weight 
unloaded of every wagon drawn or propelled by a locomotive 
should be conspicuously affixed thereon, and also providing 
penalties for non-compliance and for fraudulently affixing incorrect 
weights. The Earl of Northbrook, who was in charge of the Bill, 
said he had no objections to the amendment, which was agreed to. 





report. (2) To adopt a flash point of 100 deg., Abel close test, as 
the dividing line between petroleum oil and petroleum spirit. 
(3) Legislation, as specified in this report, to control the storage, 
transport, and sale of petroleum generally, and admixtures of the 
same with other substances, certain heavy oils being exempted. 
(4) To provide for an efficient system of testing. (5) To provide 
for adequate supervision and administration by local authorities. 
(6) That official inquiries be made into the causes of accidents 
arising from the storage, transport, or use of inflammable liquids. 
(7) Statutory powers to enable the Secretary of State to issue orders 
affecting the manufacture and sale of lamps. (8) To spread infor- 
mation among the public as to the nature of petroleum and the 
management of petroleum lamps. 


Tue Public Control Committee of the London County 
Council have received a letter from the departmental committee of 
the Home-office, which is considering the questions of the manufac- 
ture and supply of water gas, asking for the opinion of the Council 
on the subject. The public Control Committee now report that, 
having carefully considered the matter, they have come to the 
following conclusions, which they have communicated to the 
departmental committee :—(1) That considerable danger arises 
from the introduction of water gas in the process of the enrichment 
of coal gas ; (2) that non-carburetted and non-odorised water gas 
should not be allowed to be used under any conditions, since it is 
devoid of smell which would give warning of any escape of the gas ; 
(3) that 25 per cent. should be the maximum amount of water gas 
allowed to be introduced in the enrichment of coal gas, the propor- 
tion of water gas being ascertained by determining the amount of 
carbonic oxide in the enriched coal gas—coal gas enriched to this 
extent would correspond in poisonous character to the Dowson gas 
which is already in use for heating purposes and for gas engines, 
and would exclude the use of carburetted water gas ; (4) that when 
it is proposed to supply poisonous enriched gas to houses and the 
interior of buildings a proper inspection be made of the service 
pipes by a responsible officer appointed by the local or other suit- 
able authority, who should certify that the pipes are in a sound 
condition and that there is no escape of gas, and that the cost of 
such inspection be borne by the gas company. 


An interesting application of the principle of the 
rotating magnetic field to signalling apparatus is described in a 
recent issue of the H/ectrician. This signal system, due to Dr. L. 
Weber, is intended to replace the step-by-step devices now used 
for many purposes, but especially for the purpose of signalling 
between bridge or pilot-houseand the engine-room on ships. Similar 
dials are used at the ends of the line in these devices, the signal 
being given by moving an index lever over the dial at the sendin 
station, and causing a corresponding movement of an index han 
over the revolving dial. In Dr. Weber’s device the sending instru- 
ment consists of an endless resistance helix, arranged in a circular 
form on the dial, and wound on a resistance frame in the manner 
of a Gramme winding. This resistance is tapped at three equi- 
distant points by three conductors, which are led to the receiving 
dial. Here they are connected in the three-phase star fashion 
with three radially-disposed magnets controlling a small two-pole 
armature of soft iron attached to an indicating hand. Thecurrent 
energising this receiving instrument is furnished and suitably 
distributed by the sending instrument already referred to by an 
index lever, pivoted in the centre of the resistance helix, and fur- 
nished at its ends with contact pieces touching on the opposite 
ends of a diameter of the resistance, these contact pieces being 
terminals of an-electrical source, the current from. which is dif- 
ferently distributed in the three circuits, and therefore in the 
magnets of the receiver with every different position of the trans- 
mitter lever. 





On the motion of Lord Harris, an amendment was inserted 
requiring every locomotive to be licensed by a county council, but 
exempting agricultural locomotives, any locomotive not used for 
haulage purposes, any steam roller, and any locomotive belonging 
to a road authority when used by them within their district. 
Several drafting and other amendments were also agreed to 


STaTEMENTS are frequently made in and out of the 
Press on the subject of the proportion of seamen and stokers who 
leave the Navy after their first period of engagement has come to 
anend. Such statements more often than not are made on in- 
sufficient grounds or based on returns which are out of date. It 
is well, therefore, that the parliamentary return of 1894 on this 
subject should have been supplemented by further figures. This 
return shows, as near as it is possible to do so, the per- 
centage of seamen and stokers who, on the termination of 
their first engagement, (A) re-engage at once; (B) leave, but 
return within twelve months; (C) leave, but return after twelve 
months ; (D) leave, and do not re-engage. We do not understand 
why the figures go no further than 1895, but in that year they 
show that of the seamen 65°8 per cent. re-engaged at once, that is 
to say, more than half, while only 22°6 per cent. did not re-engage 
at all, the balance re-engaging after a certain period on shore. It 
was contended in Parliament only the other day that owing to 
their treatment, or ill-treatment, in certain respects, very few 
stokers re-engaged at all, but from the parliamentary return it 
appears that no less than 83°4 per cent. re-engage at once, and 
only 6°8 per cent. quit the Navy for good after their first period 
of service. That about one-fifth of the seamen class do not re- 
engage at all is probably due to the fact that they have acquired 
experience which enables them to command a higher wage in the 
labour market than it is worth the while of the Government to 
offer. Many of them, says the Army and Navy Gazette, are to be 
found in the employ of large private firms in most responsible 
positions. No one can quarrel with these men for thus bettering 
their position in life. 

THE Government of India have sanctioned the 
purchase in India of articles made up from imported iron and steel 
without any of the former restrictions, except that in the case of 
all large engineering projects the articles required will be 
supplied from England on indent at their commencement. The 
list is a varied one, ranging from a girder bridge to a lamp-post. 
There are seven firms in Bengal, four in Bombay and Karruchee, 
three in Madras, two in Burma, and one in the North-West 
Provinces, who at present enjoy the privilege of tendering ; but 
doubtless this number will be largely increased when a fresh 
demand arises for manufactured articles of iron and steel. The 
conditions of quality and test will be much the same as in England, 
and as most of the Indian engineering colleges— Madras, Seebpore, 
Bombay, and Roorkee—have testing machines and capable men to 
work them, there will be no difficulty experienced practically in 
applying the tests, says Indian Engineering. Another stipulation 
is, that the price and quality of the manufactured article is to be 
governed by that obtaining at home. The firms in India will now 
doubtless get a large number of orders, and it is — and believed 
that the resolution will be construed liberally and faithfully. It 
has been a sore point with them for a very long time that they 
have practically been prevented by the Government rules from 
obtaining any work from the State; except in extremely limited 
quantity and in exceptional cases, The large firms have again 
and again addressed the Government of India and the Secretary 
of State on the subject, but nothing was done until last year, when 
the case was taken up in the Public Works Department. Now 
private enterprise in India wi!l have a better chance of showing 
what can be done in one direction at least, 
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Supccription News Co,, Chicago, 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and conyusion we find it to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

*,* We cannot undertake to return drawings or manuserypts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


A. M. B.—We are much obliged by the information. 

Perrot.—(1) The best answer we can give you is to refer you to the 
article on page 49. (2) We fear that the apparatus required to burn 
astaki would be far too cumbersome for a motor car. 

’. W. (Brixton).—The new Patent-office Library will probably be opened 
next week. It is, however, only a temporary arrangement intended 
to hold good for about three years. During that period the building 
in Quality-court will be pulled down and rebuilt. 

J. E. 8.—There will he no difference. Theoretically, the higher the 
pressure the greater the quantity of fuel that will be burned, because 
the guses leave the boiler at a slightly higher temperature. The differ- 
ence is, however, so small that in practice it may be regarded as not 
existing. In other words, the economy will be the same, no matter 
what the bviler pressure. 





INQUIRIES. 


NEEDLE LUBRICATORS. 

Sir.—Can any realer oblige me with the name of the makers of a 
lubricator which, instead of being provided with a needle, is fitted with 
a spiral wire for conducting the lubricant to the bearing ? J. C. 

Crouch End, July 8th. 
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FRENCH COALING STATIONS. 


THE appointment of M. Edouard Lockroy as Minister 
of the Marine has been made at atime when the inci- 
dents of the naval struggle between Spain and the 
United States seemed to have amply confirmed the 
wisdom of the policy which he advocated last year 
during the discussion on the Marine Budget. As is well 
known, M. Lockroy is very anxious to re-organise 
thoroughly the French navy upon the lines of the british 
marine; and his plan of action was fully set forth in 
these columns when the matter was occupying the 
attention of the Chamber of Deputies. The new Minister 
now finds himself in a position to carry out his scheme, 
if not wholly at least partially. His first move has 
been to invite the Cabinet Council to transfer the task 
of defending the Colonies and oversea possessions from 
the Colonial-office to the Marine Department; and the 
Council has requested the Minister of the Colonies to 
arrange with M. Lockroy on this point. After the oppo- 
sition he has met with in the past from the respective 
Governments, M. Lockroy is probably surprised at the 
readiness with which the Cabinet has fallen in with his 
views. The Ministers have evidently been impressed 
as much by the recent experience of the Spanish fleets 
in both hemispheres as by the arguments of M. Lockroy, 
who has certainly made out a strong case in favour of 
centralising the defence of the colonial possessions. At 
present the whole of the money voted for this purpose 
passes through the hands of the Colonial Minister, who 
is more concerned with the commercial and industrial 
development of the oversea dependencies than with the 
putting of these countries in a proper state of defence, 
and M. Lockroy therefore argues that much of the 
money that is granted to the Colonies under the Marine 
Budget is devoted to other things. Consequently not 
only are the Colonies utterly destitute of satisfactory 
means of defence, but in the event of war there would 
be a division of responsibility between the Minister of 
the Colonies and the Minister of Marine, who would 
probably come into conflict, to the serious detriment of 
the country’s welfare. 

The seriousness of this possibility has been brought 
home to the French authorities by the blocking up of 
Admiral Cervera’s squadron in the Bay of Santiago, and 
the loss of time involved to Admiral Camara’s fleet in 
passing through the Suez Canal, on account of the 
difficulty of procuring coal supplies. It is therefore by 
no means surprising that the Cabinet should have wel- 
comed M. Lockroy’s scheme for the creation of the new 
bases of operation, for which last year he asked the Cham- 
ber to devote forty million of frances, or £1,600,000, out of a 
total grant of 260,000,000f. The most important of these 
are Dakar and Martinique, which will no doubt be the 
first to be fortified immediately the Minister of the 
Marine has the control of them in his own hands, and 
has obtained the funds for carrying out the work. These 
two points are held by the French authorities to be 
absolutely necessary to enable the fleet to be effective on 
both sides of the Atlantic. With Dakar as an impreg- 
nable station, the French would be able to cut the 
Atlantic routes north and south. Under the shelter of 
Cape Verde they would have command of the road to 
the Cape of Good Hope. They would be able to send 
their cruisers along the coast of West Africa, and would 
be in a position to coal the fleet in the event of its being 
compelled to go round, through the closing of the Suez 
Canal, to Madagasear and Tonkin. At present Dakar 
has no fortifications whatever. It is merely defended by 
a dismantled frigate, and the authorities say that the 
port would fall into the hands of an enemy in half an 
hour. At Martinique the port is not large enough for 
big cruisers, but the defensive works have been so far 
strengthened that it is expected the harbour would be 
safe enough for the smaller vessels. On the other hand, 


the island would be at the mercy of an enemy, who could 
easily take Fort of France from the rear, and once this 
| was done the harbour fortifications would be useless. 

In the Indian Ocean it is claimed that Diego-Suarez 





may be converted into an impregnable fortress; but the 
sea sweeps round with such force that navigation in that 
neighbourhood is very difficult, if not dangerous. Saigon 
is defended by the batteries of the Cape Saint-Jacques ; 
but the artillery is mostly of an obsolete type, and unless 
it is replaced with more modern engines of war, it is 
believed that a hostile fleet would have no difficulty in 
forcing its way into the harbour. It is probable also that 
Noumea in New Caledonia will be fortified, in order to pro- 
vide a basis of operation in the Pacific. In the Mediterra- 
nean, the object of M. Lockroy is to destroy the strategical 
value of Gibraltar. He favours the plan of Admiral Aube 
of converting Rachgoum into a nest of torpedo boats and 
destroyers, which would close up the straits to a hostile 
fleet. Corsica is to be defended, if possible ; but neither 
Bonifacio nor Ajaccio can be sufficiently fortified, and it 
is difficult to see any other point which would serve as a 
safe refuge for the French navy. Finally, Bizerta is 
being strongly armed, and will in course of time become 
as important a basis of operation on the south of the 
Mediterranean as Toulon is on the north. 

It will thus be seen that the programme of M. Lockroy 
is vast. As he possesses unlimited confidence in 
his ability to carry out the task, there is no doubt that 
he will accomplish a great deal; but it is fairly certain 
that he will find the difficulties of the undertaking more 
serious than he expects. An enormous sum of money 
will be necessary to fortify all these places. The sum of 
40 millions of francs that he suggested last year should 
be devoted to these works is ridiculously inadequate ; 
and, in the present state of the Budget, even this amount 
would mean a great sacrifice. It is therefore not easy to 
see how the country will be able to provide the funds 
necessary for carrying out the whole of the scheme 
brought forward by the new Minister. Many of his 
ideas are being strongly combated by experts ; notably, 
the proposed creation of a torpedo station at Rachgoum, 
which can never be more than a costly experiment, and 
will certainly have little effect in nullifying Gibraltar. In 
any event, M. Lockroy finds himself in an excelJent 
position for carrying out his pet scheme, as far as the 
finances of the country will permit him to do so, and the 
discussion upon the next Marine Budget is likely to be 
interesting and instructive. 


THE LOSS OF LA BOURGOGNE. 


Tue terrible disaster that occurred to the French trans- 
atlantic passenger steamer La Bourgogne, on Monday 
week, makes an appalling addition to the already painfully 
long record of ocean tragedies. Whether or not the time 
will ever ccme when travel on the seas will be wholly 
free from the risk of foundering from collision it is 
impossible to say; but certain it is that there are many 
vessels crossing the ocean to-day, with hundreds of souls 
on board, that would be sent to the bottom in a very few 
minutes after receiving a blow from a floating body even 
less in bulk and weight than a Thames barge. That this 
should be so is both humiliating and inexcusable in view 
of the possibilities offered by the present state of naval 
science. It is not suggested that the Bourgogne disaster 
is a case of this kind, although the circumstances attend- 
ing it do not point to an elaborate arrangement of water- 
tight sub-division, such as alone is sufficient to keep a 
vessel afloat when badly damaged through collision. 

La Bourgogne was a screw steamer 494ft. long by 
52ft. wide, and a registered depth of 34°4ft. She was 
built of iron and steel, being fitted with three decks 
and a shade deck, and her tonnage was 7395 tons gross, 
and 2985 tons net register. Her owners were the 
Compagnie Générale Transatlantique, of Havre, and she 
was built in the year 1885 by the Forges et Chantiers de 
la Mediterranée at La Seyne. The Bourgogne has been 
engaged ever since her construction in the passenger 
trade between Havre and New York, and on sailing 
from the latter port upon Saturday, the 2nd of July, had 
in all 714 souls on board. 

It seems that early on Monday morning, when about 
sixty miles from Sable Island, and therefore not-far from 
the coast of Nova Scotia, the vessel entered one of 
those very dense fogs which are so commonly experienced 
off that part of the North American shores. It is said 
that the speed was then reduced, but there is some un- 
certainty on that point. The sound of a fog horn was 
heard through the mist, and suddenly the officers in 
charge found their ship in collision with an iron sailing 
vessel which struck her on the starboard side, about 
amidships. Regarding what followed there have been a 
number of conflicting statements published. From one 
account it would appear that the vessel remained afloat 
for fifty minutes after the collision, while according to 
another statement the Bourgogne sank in ten minutes. 
In view of the enormous loss of life which occurred, the 
shorter period of flotation after receiving the fatal blow 
would seem to approximate more closely to the actual 
time. Of the 714 persons on board the vessel no less than 
549 were drowned. That 104 out of the 165 persons 
saved should happen to be members of the crew, 
and that only one woman and none of the children 
on board are among the list of the rescued, is a 
circumstance not without its significance. The iron 
sailing ship with which La Bourgogne collided proved 
to be the Cromartyshire, of Glasgow, of 1550 tons 
gross register, and built by Messrs. Russell and Co., of 
Port Glasgow, in 1879. Notwithstanding that the 
Cromartyshire’s bow was, according to the log entry, 
“completely cut off and the plates twisted into every 
conceivable shape,” her collision bulkhead was suffi- 
ciently strong and water-tight to keep her afloat, so that 
she became the means of rescuing all the lives that 
survived the disaster. In this plight the Allan liner 
Grecian hove in sight, took from her the living remnant 
of the Bourgogne’s human freight, and towed the 
Cromartyshire into Halifax. 

Such briefly is the story of this, the latest ocean 
tragedy. There are, it is true, some ugly additions to 
the narrative to which we have not alluded further than 
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by calling attention to the disparity between the pro- 
portion of the passengers lost as compared with that of 
the crew. This is a subject which will doubtless receive 
full investigation, and, it is to be hoped, be adequately 
dealt with. If the statements made by the passengers 
prove on inquiry to be true, it is to be feared that the 
owners of La Bourgogne will not find their line of 
steamers increasingly used by Transatlantic voyagers. 
For the present, however, our chief interest is centred 
in the cause of the collision and in the terrible disaster 
that followed. The Cromartyshire was, it is said, sailing 
at about four or five knots an hour, and considering that 
fogs are not usually associated with much movement of 
the air, it is doubtful if even she were sailing so fast 
as that. Being in a fog, she had probably no more 
speed than was necessary to give her steerage way in 
the event of a vessel suddenly becoming visible. La 
Bourgogne was a vessel of about 17 knots speed, and 
whatever may have been the rate of her progress when 
she came upon the Cromartyshire, it was evidently 
enough to smash the bow of the sailing ship and tear a 
large hole in her own side. Without wishing to anticipate 
the decision of a court of inquiry, or to prejudge the case in 
any way, we may yet allow the facts thus far to speak for 
themselves. Moreover, the two vessels lost sight of each 
other directly after the collision, which shows that one at 
least had considerable way on her when they collided. 

The effects of the collision tend to show that the tracks 
of the two vessels were not quite at right angles to each 
other, and that the stem of the Cromartyshire penetrated 
the side of La Bourgogne at the cross bunker, just on the 
foreside of the forward stokehold. But the speed at 
which the steamer was travelling doubtless caused the 
stem of the sailing ship to make a succession of blows, 
and thereby penetrate the foreward stokehold also, and 
perhaps the after stokehold besides. Such a grazing or 
ricochet collison would admit water into two compart- 
ments having a united length of about 100ft., and perhaps 
into three compartments of a united length of 160ft. 
That the first blow was received in the bunker, and 
the largest hole torn at that place, seems to be borne 
out by the circumstance that the first rush of water 
into the stokeholds was not so considerable as to deter 
the chief engineer from hoping that they might reach 
Sable Island before the vessel sank. The nature of the 
damage to the Cromartyshire is corroborative of the 
sequence of events we have suggested. Had the Cro- 
martyshire been moving swiftly through the water, she 
would have buried herself so deeply into the side of the 
steamer as to have torn her shell plating abaft the colli- 
sion bulkhead. But that the bulkhead was not only 
intact, but water-tight also, shows that the damage to the 
bow was confined to a comparatively short length of the 
vessel, and certainly to less than 18ft. Of the actual 
number of La Bourgogne’s transverse water-tight bulk- 
heads we are without trustworthy particulars, but it 
would appear that they were about nine in number, ex- 
tending to the upper deck, and two others extending to 
the middle deck. This would give the vessel twelve 
water-tight compartments as high as the middle deck, 
and ten to the upper deck. Such a subdivision is far in 
excess of what is given to an ordinary cargo steamer, 
but less than is provided in our more recently built British 
vessels engaged in the Transatlantic passenger service. 
For instance, the Campania and Lucania, with a length 
of 600ft., have twelve transverse water-tight bulkheads 
extending to their upper decks, while the New York and 
Paris, which are 527ft. in length, have no less than fifteen. 
It must, of course, be borne in mind that La Bourgogne 
was built thirteen years ago, when so much attention 
was not being given as at the present day to the ques- 
tion of obtaining passenger safety in ocean steamers by 
means of extensive water-tight subdivision. At the same 
time it cannot be said that her bulkhead subdivision was 
inconsiderable, even if it proved inadequate under the 
circumstances attending the disaster. 

It is pethaps impossible to provide against every con- 
tingency that may occur in ocean navigation, but one 
would suppose it would be possible to build a passenger 
steamer in such a way that even if her side were torn 
through collision, she would yet remain afloat sufficiently 
long to enable the passengers to be transferred to the 
boats. La Bourgogne carried, it is said, twelve boats, 
but we do not find that many of them were launched, or 
that time was afforded for effecting a safe transfer of 
passengers into them. Of course, the story of an utter 
want of discipline of the crew, and the mad rush they 
made to save their own lives by keeping the passengers 
out of the boats, remains to be tested by investigation ; 
but whatever may be true on that point, the fact remains 
that only one woman was saved, and she thanks only to 
the strength and courageof her husband. The Bourgogne 
case is, in truth, the most disquieting and, as yet, the 
least explained of the ocean disasters of many years 
past. It has been suggested that to bring her to the 
spot where she foundered her course must have been 
shaped unduly to the northward, and that this was 
probably done to shorten her track, even at the risk of 
encountering fog and ice. And then to sink within ten 
minutes of receiving a blow from a slow-moving sailing 
ship seems toindicate that she was steaming too rapidly in 
a fog. Whether she had too many water-tight doors in her 
bulkheads, or whether these doors could be quickly closed, 
or were closed, has not yet become known. It is to be feared 
that no subdivision into compartments, however ex- 
tensive it be made, will suffice to ensure safety in case 
of collision so long as the bulkheads are piercéd with so 
many doors as are foundin most passenger steamers. It 
is quite true that the duties of stoking, &c., cannot easily 
be carried out without them, but if safety is made a sine 
qua non, a solution of the problem can be found. And, 
after all, who would not rather cross the ocean in an un- 
sinkable ship, even if she did arrive at her destination a 
few hours after a competitor in the same trade? Future 
travellers intending to cross the Atlantic will doubtless 
take a warning from the terrible catastrophe, and if in so 
doing they compel ocean steamship companies to use 





none other than the safest and most efficient vessels for 
their passenger carrying trade, the disaster will not have 
occurred in vain. 


THE NAVAL BATTLE AT SANTIAGO, 

ALTHOUGH we are not sufliciently well informed as to 
many of the important conditions under which the 
American and Spanish ships fought, enough has come to 
us to make some matters of conjecture clear. First, the 
promptness with which the American battleships moved 
is explained, for it is now said that it had been apparent 
to them that the Spanish ships were getting up steam, 
and consequently they did the same. Stated in this 
way the matter is simple enough, but how came this 
about ? It might be supposed that ships concealed in a 
harbour would have considerable advantage over those 
lying outside, and that aided by device there might be 
suflicient cover to enable them to get up steam unper- 
ceived by the enemy outside. Certainly it ought to have 
been apparent to the Spaniards that the American ships 
were getting up steam, and so had perceived their inten- 
tion. It would need very peremptory orders indeed from 
home to prevent a certain amount of watching and 
making feints before leaving the harbour under such 
conditions. After some false alarms, the Americans 
might perhaps be caught unready. There seems opening 
for misleading an enemy under such conditions by burn- 
ing wood or making smoke out of proportion to the 
expenditure of precious coal. Apparently, however, 
there was no thought of anything of this kind. The 
Admiral did not seem to consider that was his 
business. ‘‘ His was to do and die, his not to reason 
why ;” but if this is what a Government expects from an 
Admiral, it not only courts destruction, it positively acts 
like a set of madmen. 

The next question that suggests itself is that of artil- 
lery fire. Has any explanation been given of the total 
disproportion in the effect of the American guns to that 
of the Spanish? Admiral Cervera now tells us that the 
Cristobal Colon had no heavy guns. Now, this was the 
particular vessel that we believed could be reckoned on. 
We had already learned that the Spanish resources 
in the present day fall as far short of their supposed 
extent as in the days of the Peninsular War; but the 
Cristobal Colon had been purchased from Italy, and, we 
imagined, in a complete state, furnished with all the 
latest appliances, including two 10in. new type guns and 
a powerful battery of ten 6in. quick-fire guns. Does 
Admiral Cervera include these latter in the term heavy 
guns? The absence of the principal guns is too awful to 
call for comment; but if the 6in. quick-fire guns existed, 
we do not understand why they did not make their mark 
on the enemy. What is true of the Cristobal Colon 
is true of the other ships in a less degree. The 
Vizcaya and Oquendo and Infanta Maria Teresa 
had together thirty 5°5in. guns, and the ten 
carried by the Vizcaya were said to be quick-firing. 
Supposing all the principal guns to miss, it is difficult to 
understand how such a volume of shot as the secondary 
batteries discharge should prove soharmless. Following 
this comes the extraordinary fact that the American ships 
produced the most terrible effect with their fire. Except 
the Brooklyn, they practically carry no quick-fire guns 
of the heavier and important class, which are mounted 
behind medium armour, and are, perhaps, the only quick- 
fire pieces which can be manned in close action. We can 


certainly recognise that efficiency and good gunnery tell | 


tremendously even with slow-fire, but that it should so en- 
tirely overpower the fire opposed to it without suffering 
from any blows argues absolute failure on the part of the 
enemy. 

So far as we can learn, however, there were one or two 
modern improvements which the Spaniards possessed. 
Apparently, they had smokeless powder, and this just the 
one that might probably have been dispensed with advan- 
tageously under the circumstances. Nay, apparently, 
had they fired a quantity of blank cartridge which made 
a thick smoke, they would have done the Americans nearly 
as much harm as they did, and perhaps made it more 
difficult to deliver well-aimed fire at them. Again, the 
Spaniards possessed torpedoes, but instead of being fired 
at the enemy they seem to have lain on deck and formed 
mines for the enemy’s shells to explode. The Americans 
appear to be satisfied that evidence is thus furnished to 
lead to the abolition of torpedoes on men-of-war. This 
may be the case ; indeed, it has long been known that they 
constitute a source of danger; but we must not argue 
too confidently from what happened in Spanish ships, 
where things seem to have been in such extraordinary 
condition. We may readily admit that a torpedo con- 
stitutes a source of danger when it is left lying about 
among men in a state of chaos exposed to a heavy fire. 
It is painful to dwell upon the shortcomings of the ships 
manned so gallantly, but the greater part of the faults 
lie at the door of the Government, not of those whocame 
out so bravely to certain destruction. 

Critics are disappointed in the lessons taught by the war, 
and they may well be so, for if we enumerate them they are 
surely not such as we ought toneed. For example, it has 
been shown that (1) A small fleet ought not to goout to seek 
a harbour as the focus of war operations, and remain 
there until the enemy, hitherto scattered, muster in such 
force as to be able to crush it easily. (2) That under 
these conditions it is better that the admiral in command 
should have some discretion as to coming out to meet 
an enemy that is in such overpowering force. (8) To 
make a dash through a superior fleet, it is desirable to 
secure the lead in getting under steam. (4) It is no use 
reckoning on nominal superiority in speed if the bottoms 
of the ships are foul to an aggravated extent. (5) A 
ship loses in fighting power if she omits to take her 
principal guns on board. (6) Shot that only strike the 
water and make splashes produce no real effect on an 
enemy, unless he is strangely nervous, consequently 
even quick fire is no use unless well directed. (7) Under 
some conditions smokeless powder may be a dis- 
advantage. (8) Torpedoes should not be left about 


exposed under a hot fire. (9) And by no means least 
| the whole success of naval operations depends on a trust, 
| worthy supply of coal. Did we need a war to teach ys 
| such things as these? Yet really at present we know of 
| little else that has been brought out. 
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AMERICAN IRON 
OFFICIAL statistics which have reached this side since oy 
| last issue afford in a concise manner, well worthy of being 
| placed on record, an indication of the iron and steel-produc. 
| ing capacity of the United States. Such information is of 
| especial value just now to iron and steel masters of our own 
country, whose attention has necessarily been a good deal 
occupied by the continued entrance of transatlantic materia] 
into European markets. These latest figures show that the 
United States possess at the present time 420 blast 
furnaces, with an annual producing capacity of 19,081,587 
tons. Putting aside a number of furnaces that in all proba. 
bility will never be operated again, the actual capacity of the 
completed furnaces in that country is about 18,000,000 tons 
per year. Of these 420 furnaces 79 use charcoal, and 341 use 
anthracite and bituminous coal and coke. The rolling mills 
show a similar increase. There are 504 completed rolling 
mills and steel works, with an annual capacity of 17,929,850 
gross tons, omitting ail forged products. This is a gain of over 
21 per cent. since 1896. The total number of completed 
Bessemer steel works is 45. This compares with 50 two years 
ago, but the machinery is much more powerful. In fact, 
the annual converting capacity of the 45 plants now in 
existence is 10,633,000 gross tons, which is nearly 11 per 
cent. ahead of the capacity of two years ago, although there 
were then five more works on the list. There are now 99 
completed open-hearth steel plants, with 286 furnaces, 
against 88 plants with 245 furnaces in 1896. There are 66 
structural mills in that country, 230 completed plate sheet 
and skelp mills, and 69 tin-plate works. A further indica- 
tion of transatlantic progress is afforded by the announce- 
ment of the floating of the Alabama Steel and Shipbuilding 
Company, with a capital of 490,000 dols., and with authority 
to issue bonds to the extent of 1,100,000 dols. This company 
intends to build a million-dollar steel plant at Endsley. The 
new undertaking is said to be promoted by the Tennessee 
Coal, Iron, and Railroad Company, which claims to have 
itself sold fully 150,000 tons of basic pig iron in England, 
Germany, Italy, and Russia. The new company will, it is said, 
afford employment for 7000 workpeople. After making the 
customary deductions for transatlantic ‘‘ enthusiasm,” it is 
evident that an organisation of no ordinary size is contem- 
plated, and as its chief production will be basic steel, that 
will considerably help forward the basic open-hearth steel 
position of America, which relatively to the Bessemer position 
is admittedly weak. 


THE POWER OF THE PIT LAD. 


In political life we hear sometimes of “the tail wagging 
the head.” There is no more signal example of the lesser 
moving the greater than is now being furnished in the coal- 
field of South Yorkshire. For several weeks past various 
collieries have had their output altogether stopped by the 
action of pit lads who have behaved with a boyish exuber- 
ance not so remarkable in itself as in the results it achieves. 
For example, the men and the boys turn up on the pit head at 
their appointed time. The men are ready to go down to their 
work in the ordinary way, when suddenly the boys refuse to 
follow. They have given no previous intimation whatever of 
having any intention that way, and for the first time the 
owners of the pit get the news that the lads are discontented 
with their wages. Their way of asking for an advance is 
simply to stop work there and then without notice of any 
kind. The issue, of course, is that, as the pit cannot be 
| worked without the lads, all operations are suspended. Thus 
| the boys by their abrupt action prevent the men continuing 
| their employment, and everything in or about the pit comes 
to a stand because of these audacious youths. Of course, 
proceedings follow, and penalties are inflicted, which are 
supposed to represent something like the damage caused. 
That, of course, is purely legendary, for the Bench cannot 
impose upon the boys anything in the nature of fines or 
damages at all commensurate with the direct loss and incon- 
venience they bring about. Thecurious part of it is that the 
general colliery community, particularly the female portion 
of it, side with the lads in proceedings which, if they took 
place in any other industry, would inevitably bring the boys 
a sound thrashing. It is almost amusing to read the York- 
shire papers, and see how these lads on their way to the 
Police-court received an ovation quite as great as if they had 
achieved something noteworthy in the football or the cricket 
field. The lads themselves, too, were quite conscious that 
they were heroes, and gave themselves airs in conse- 
quence. One day over a hundred of them, instead of being 
awed by the magistrates, boldly asked that they might be 
“sent down the line ’—that is, to prison—in a body. The 
magistrates, of course, could not oblige them in that way, 
and it is doubtful if what the law permitted the justices to 
do will at all act as an efficient deterrent in future. 





ELECTRIC LOCOMOTIVES IN FRANCE. 


Tue Municipal Council of Paris having stipulated that 
electrical power is to be used on all the underground 
lines in the city, the Compagnie d’Orléans has just submitted 
to the Minister of Public Works its scheme for employing 
electric locomotives on the extension from the present 
terminus to the new station on the Quay d’Orsay, which will 
be completed by the time of the Exhibition of 1900. Loco- 
motives weighing 45 tons, and exerting a power of 700-horses, 
will receive the current by contact between the rails. 
The engines will be built on four axles, each one carryng a 
motor of 125 kilowatts, and they will be able to draw under 
normal conditions a train of 250 tons at a speed of 50 kilo- 
métres an hour. A power-generating plant will be esta- 
blished at the Ivry Station. It will comprise two groups, 
each having a power of 1000 kilowatts. The distribution will 
be made by triphase currents at a tension of 5500 volts; 
this alternate current at high tension will be converted at 
two sub-stations into continuous currents at 550 volts for the 
motive power and 450 volts for the lighting. A line has for 
some time past been fitted up by the Société de Traction 
Electrique at St. Germain for running locomotives experi- 
mentally upon this system; but as owing to want of capital, 
the company has had to be reconstructed, we believe that 
the experiments have either been abandoned or postponed 
until the concern is in a position to resume them. It will 
be remembered that some time ago the company ran a 
Heilmann electric locomotive, on which the power is 
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generated by Willans and Robinson steam engines on the 
locomotive itself, on the line of the Compagnie de l’Ouest, but 
as the weight of these Heilmann engines would necessitate 
the reconstruction of most of the bridges the railway com- 
pany did not deem it desirable to go to this expense. 


MINTING IN CHINA. 


Anovut a year and a-half ago the Mint (Limited), Birming- 
ham, sent out to China a complete plant for the establish- 
ment of a mint at Nankin. The machinery, which was made 
in Birmingham, was of sufficient capacity to strike per day 
a hundred thousand silver coins, and amillion brass ‘ cash.” 
Workmen were sent out from Birmingham both to erect the 
machinery and to assist in starting the mint. They have 
now returned to Birmingham, and Mr. Ralph Heaton, 
manager and director of the Birmingham Mint, has received 
on behalf of his firm, a glowing testimonial from Lun-yu- 
Seng, the head of the Imperiai Mint in Nankin, as to the 
manner in which the work has been carried out, together 
with a handsome engraved gold badge. The inscription upon 
the badge has been translated as follows :—‘ Unrivalled 
ability in constructing mints; skill unsurpassed Kast or 
West.” Although it would have been more profitable to 
Birmingham to do the whole of the minting for China, as in 
former days, it is satisfactory to find that the numerous 
Governments which are establishing their own mints still 
have to come to Birmingham for their machinery. It may 
be remembered that in 1877 Messrs. Heaton sent out the 
appliances and equipped the mint at Canton, the first 
established in China. 








LITERATURE. 


The Municipal and Sanitary Engineer's Hand-book. By 
H. Percy Boutnots, M.Inst.C.E. Third edition. London : 
fk. and F. N. Spon, Limited. 1898. 

Tuis book was originally published in 1883, and was 
followed by a second edition in 1892. It is a work of 
considerable value to the town surveyor, and the present 
edition has been brought up to date both as regards 
recent legislation and modern improvements in municipal 
work. The author having occupied the position of City 
Surveyor of Exeter, Borough Engineer of Portsmouth, 
and City Engineer of Liverpool, has had a large and 
varied experience, and the result of this experience, with 
much valuable information collected from other sources 
during his long connection with town work, is given in 
the volume. The method adopted is good, inasmuch as 
only the necessary points are touched upon, and the 
book is not, as are so many professional hand-books, 
burdened with a mass of irrelevant matter. The object 
of the work is not so much to deal with engineering 
details as with the legal aspect of the many duties which 
at the present time devolve upon the town surveyor, and 
with the routine necessary to carry them out; for this 
purpose the author divides the volume into chapters, 
each being an outline treatise on the particular subject 
to which it refers, the elaboration of which and its prac- 
tical application must be left to the reader, but in most 
cases he gives the sources from which further particulars 
may be obtained. 

A large portion of the book consists of extracts from, 
and references to, the numerous Acts of Parliament 
under which the municipal engineer has to work, and 
much useful information is given as to the best method 
of putting them into force, including forms of resolutions 
to be passed by local authorities, and notices to be 
served in order to comply with the requirements of the 
different statutes. The legal portions of the volume 
have been scrutinised and revised by Mr. J. B. Regnier 
Conder. 

As borough engineers are usually chosen from the 
ranks of assistants in large towns where departmentalism 
must of necessity prevail, it is scarcely possible for any 
one man to have had actual experience in all of the 
many branches of municipal work ; this book, therefore, 
will be found invaluable, and will save hours of weary 
searching of Acts of Parliament and precedents of 
procedure. 

The town surveyor of to-day must be a competent 
engineer, and have a considerable knowledge of archi- 
tecture, law, and chemistry; he must also understand 
finance, so as to be able to advise his authority on the 
financial aspect of any scheme which may be under 
consideration. 

An excellent table of duties is given in the third 
chapter, from which the following list is extracted :— 
Engineering: Bridges, sewerage, sewage disposal, water, 
road making, prevention of floods, tramways, and street 
lighting. Architecture: Building, surveyor’s duties, and 
the design and maintenance of corporation buildings, 
including offices, police and fire stations, artisans’ dwell- 
ings, baths, mortuaries, markets, and abattoirs. Law: 
Sanitary, gas, and water Acts ; electric light and tramway 
orders, parliamentary work, arbitrations, and contracts. 
Miscellaneous: Scavenging, road watering, hygiene, 
landscape gardening, and disinfection. Surveying: 
Field work, quantities, and valuations. Administration : 
Wages, tradesmen’s accounts, and reports and statistics 
for committees. 

Under each heading the author states concisely the 
considerations which should guide the engineer in design- 
ing and carrying out works, or performing other duties, 
with suggestions as to the best methods to be employed. 

The chapters relating to the construction and mainten- 
ance of roads and footpaths are of special value, as the 
subject is scientifically and exhaustively treated; the 
question of street traffic is dealt with and the method of 
reducing it to a common standard explained, and tables 
showing the tractive force required to draw a load on 
different kinds of roads are given. The materials in 





general use for carriage and footways are fully described, 
and their advantages, disadvantages, and suitability under 
varying conditions discussed. Complete specifications, 
which should prove useful to the engineer, as to mode of 
construction and materials employed are also given. In 


ments and their maintenance, as compared with mac- 
adam; but they are only of value as showing how to 
calculate the point, in any locality where economy com- 
mences with the substitution of permanent paving for 
macadam. 

The author refers to Australian hard-wood paving, 
which he prefers to the softer woods so extensively used 
hitherto; but it is to be regretted that he has not touched 
upon its disadvantages, one of which has caused much 
anxiety, viz., the undue shrinkage of the blocks. More 
consideration might also have been given to the methods 
in vogue of grouting a close-jointed pavement, as the 
system described of brushing a tar mixture over the 
surface is not altogether satisfactory, inasmuch as the 
grout does not penetrate sufficiently deep in the trans- 
verse joints to render it impervious, and when the joint 
is somewhat open, owing to the convexity of the road, 
the mixture melts in hot weather, runs under the blocks, 
and produces an uneven surface. 

The author describes a concrete slab for footways 
made by him in Liverpool from the residue of the dust 
destructor at a cost of 1s. 8d. per superficial yard, and 
refers to the ‘ Proceedings” of the Association of 
Municipal and Sanitary Engineers for the process of 
manufacture. As this is a matter of great importance to 
the town surveyor, it would have been an advantage if 
the portion of the paper relating thereto could have been 
incorporated in this work. Considerable additions have 
been made in this edition to the chapter on street light- 
ing, and comparative tables of the illuminating power 
and cost of lighting by means of ordinary gas burners, 
incandescent gas burners, and electric arc lights are 
given, also a table showing the proper hours for lighting 
and extinguishing street lamps throughout the year. 

The duties required of the surveyor in connection with 
street naming and numbering, the breaking up of streets 
for laying drains, gas, and water pipes, and the proper 
method of dealing with obstructions in streets—under 
which heading are included improving frontages, removing 
projections, doors and gates opening outwards, vault and 
cellar coverings, water flowing over footpaths, sun blinds 


buildings and places—are not strictly engineering matters, 
but are questions which cause much trouble, and the 
author shows concisely how they are to be treated, and 
gives forms of notices to be served upon offenders. 

The chapter on private-street improvements contains 
precise information as to the exact method of procedure 
under the Public Health Act, 1875, and the Private 
Streets Works Act, 1892, which will be of much service, 
as the least informality may nullify any proceedings 
under these statutes, and necessitate the whole of the 
work being commenced de novo. It would have added 
to the usefulness of the volume if the author had given 
some specimen plans and apportionments. The subject 
of scavenging, both with reference to street cleansing 
and watering, and the collection and disposal of house 
refuse, is discussed, and some reference made to the 
destruction of the latter by fire; but the consideration of 
all the different devices for effecting this is beyond the 
scope of the work. Under the heading of ‘* New Streets 
and Buildings,” the duties of the surveyor in connection 
with the enforcement of bye-laws are given. Two short 
chapters are devoted to sewerage and sewage disposal, 
which give the general principles upon which these works 
should be constructed and the law relating thereto. The 
subject is, as the author states, too large to be dealt with 
in this hand-book. The question of sewer ventilation is 
gone into at some length, and descriptions are given of 
various methods which have been devised from time to 
time with remarks as to their efficiency or otherwise. 

The Housing of the Working Classes Act, 1890, is 
fully explained, and some useful hints are given as to 
points to be considered in constructing artisans’ dwellings ; 
also a table of death-rates in various industrial dwellings 
as compared with the general rate in the metropolis, 
showing that the tendency of such improved habitations 
is to decrease the mortality. One chapter relates to 
defects in dwelling-houses, &c., which are to be dealt with 
by the surveyor, such as cellar dwellings, insufficient 
water - closet accommodation, &c. On the subject of 
house drainagethe vexed question of sewer versus drain is 
discussed, and the author sets forth the essential require- 
ments of good house drainage, among which he includes 
the syphon trap or interceptor to cut off the house drain 
from the sewer. This is a matter of controversy, many 
sanitary engineers being of opinion that such a trap is a 
positive evil, as it is a frequent cause of stoppage; it 
retards the flow in the drain, and it retains in the vicinity 
of the dwelling-house a considerable quantity of sewage, 
the decomposition of which produces sewer gas on the 
premises, and delivers it into the sewer in a putrid state. 
The syphon trap also interferes with the thorough venti- 
lation of the sewerage system. At a recent conference of 
metropolitan surveyors it was considered desirable that 
all branch drains should be ventilated by means of 
upeast shafts fixed to the houses; this, however, 
would be obviated by the abolition of the trap, as 
the soil pipes would answer the purpose, and no harm 
could arise where the drain is made water-tight, as 
now required in London, the closet-pan properly 
trapped and anti-syphoned if necessary, and all waste 
pipes trapped and made to discharge over gullies. In this 
chapter there is a set of model regulations as to the con- 
struction of the portion of a house drain under the street. 

Valuable suggestions are given as to laying out recrea- 
tion grounds and cemeteries, planting trees in streets, the 
construction of public abattoirs, markets, mortuaries, 
and conveniences. As most permanent works are too 
costly to be paid for out of current rates, and money has 
to be borrowed with the sanction of the Local Govern- 
ment Board, the author devotes a chapter to the method 
of getting their consent, and gives the approximate time, 

varying from five to fifty years, over which the Board 
will allow the repayments to extend for different works. 





addition there are tables of the cost of several pave- 


and awnings, overhanging trees, hoardings and dangerous |° 


Hydraulic and Placer Mining. By Evcreyxe B. WItson. 
New York: John Wiley and Son. London: Chapman and 
_ Limited. 1898. 12mo. Vol. vi., and 234 pages, cloth. 
2 dols. 


| Tu1s work provides various imperfect accounts of the 
| application of water in mining operations, for the author 


extends the term hydraulic mining much beyond its 
usually accepted signification; not that this matters 
much, since, judging from the work before us, and other 
volumes produced by a writer of the same name as the 
author, any views expressed cannot be regarded as carry- 
ing any great weight; but, anyway, it is perhaps worth 
mentioning in this case, as it seems to be the only feature 
approaching originality in the volume, except, perhaps, 
some extraordinary productions provided by way of 
illustrations. The volume, however, deals with the appli- 
cation of water in mines, prospecting placers, collecting 
gold in sluices, the conveyance of water, jet hydraulic 
mining, gravel elevators, river dredgers, diggers, and 
mining regulations of the United States and Canadian 
Yukon. Then, there are various tables, and an index. 

The matter, in the main, has been most ably dealt 
with in existing works; and, taken altogether, if any use 
at all can be suggested for this volume, it would seem to 
be that it is admirably adapted to suit the requirements 
of those in search of a superficial and fragmentary know- 
ledge of the subjects enumerated. 


SHORT NOTICES. 

Hydrographical Surveying : A Description of the Means and Methods 
Employed in Constructing Marine Charts, By Rear-Admiral Sir 
William J. L. Wharton, Hydrographer to the Admiralty, K.C.B. 
Second and revised edition. London: John Murray. 1898. Price 
18s,—Sir William Wharton’s book is so well known that a notice of 
any length of this new edition is unnecessary. It is sufficient to 
say that the book is brought fully up to date in those matters 
which have undergone change since 1882, when the first edition 
was published. The subject of deep-sea sounding, in which there 
has been an entire revolution, is dealt with by Captain A. M. 
Field, R.N., and Captain W. U. Moore, R.N., who are responsible 
for that section The book is worthy of the high reputation of its 
author as our Admiralty Hydrographer. 

Electrical Engineers’ Central Station Directory : Containing In- 
formation about Various Central Stations in Operation and Conten- 
plation, &e. dc. London: Biggs and Son. Price 3s. 6d.—This is 
a very useful book. Its title does not convey an adequate idea of 
the great amount of information it contains—information, too, 
the greater part of which must have been obtained with consider- 
able difficulty. We have checked over some of the figures and 
statements, and find them perfectly correct, so that no doubt the 
book, as a whole, is trustworthy. We can heartily recommend it, 
not to engineers only, but municipal authorities in general. 

Lean’s Royal Navy List: Containing Special Points of Interest ; 
War and Meritorious Services, dc., Famous Battleships, de. de. 
No. 83, July, 1898. By Lieut.-Colonel Francis Lean (retired full 
pay), R.M.L.I. London: Witherby and Co. Published quarterly, 
price 7s. 6d.—This is the eighty-third number of this publication. 
The twenty years’ experience of its editor has resulted in the pro- 
duction of a very complete and accurate guide. The present 
number appears to be brought close up to date. 
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and G. F. Emery, LL.M. Londonand Derby: Bemrose and Sons, 
Limited. Price 1s, net. 








ASSOCIATION OF OLD STUDENTS OF THE CENTRAL TECHNICAL 
CoLLecE, S.W.—On Thursday, 7thinst., the firstannual dinner of this 
Association took place at the Holborn Restaurant. The chair was 
occupied by the President, Professor Ayrton, F.R.S., and among 
those present were Professor Armstrong, F.R.S., Professor 
Henrici, F.R.S., Professor Kipping, F.R.S., and a number of other 
gentlemen well known in the technical world. The chairman, in 
a very humorous speech, proposing the toast of ‘‘The Associa- 
tion,” observed that rarely had he seen so many students so 
earnestly engaged in physical investigations into the properties of 
materials, and the behaviour of fluids, ‘‘ more or less perfect,” 
than upon that occasion. He objected to the phrase ‘“‘ Professors 
and Old Students,” contending that the professors being both 
“old” and “students,” it was quite unnecessary to draw a dis- 
tinction. The toast was responded to by Mr. G. A. Burls, secretary 
of the Association. The very satisfactory condition, both as to 
membership and finance, were pointed out; other toasts were 
‘The College,” proposed by Mr. Ackerman and responded to by 
Professor Henrici; ‘‘The Professors,” proposed by Mr. R. L. 
Jenks, received with musical honours, and responded to by Pro- 
fessor Armstrong ; and ‘‘The Chairman,” proposed by Mr. F. F. 
Renwick, and duly honoured. Songs and recitations were given 
by Messrs. Bayly, Seligman, and others, and an extremely 
pleasant evening was spent by the sixty gentlemen forming the 
company. The Association is to be congratulated upon the great 
success of its first dinner, and upon its very flourishing condition. 
Old Students of the College desiring to join the Association are 





The book concludes with a chapter on contracts, 


requested to apply to the permanent secretary at the College, 
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each of the engines should be as far as is possible equal to 


HYDRAULIC PROPELLER STARTER. 
that of the other. 
Whilst engines with valves of the Corliss and other types 
Every superintendent engineer is familiar with the troubles of valve gearing are extensively manufactured by this firm, 


encountered when a tail shaft has to be drawn in removing 
the propeller. Ifthe operation has not been carried out fora 
considerable period, the propeller will usually be found cet 
fast on the cone of the tail 
shaft, owing to that curious 
process of cold welding which 
seems to be set up between two 
iron surfaces when they are kept 

in forced contact for a consider- 
able period, and at the same time 
exposed to vibration or shock. To 
get the propeller off is frequently 

a matter of great difficulty, caus- 
ing long delay. Fires have to be 
lighted round the boss, dollies 
slung to strike the propeller, and 

so on. In all cases wedges have 

to be employed. 

The hydraulic starter which we 
illustrate, patented by Messrs. 
Young, Ryland-street Works, Bir- 
mingham, appears to get over the 
difficulty in a very simple and 
straightforward way. The accom- 
panying illustrations almost ex- 
plain themselves. The starter 
consists of four segments J, 
which can be bolted up round the 
shaft as shown. Each segment 
eontains a curved ram A, leather 
packed, as shown in the section. 
The ram cases are all coupled up 
by curved upper pipes. Water is 
forced in through the pipe C and 
drives out the rams, and of course 
forces off the propeller. The 
starter can exert 9 stress of 300 
tons; that is to say, 75 tons for 
each ram. The method of using 
it will be understood at once from 
the perspective view from a photo- 
graph taken in a dock at Cardiff 
last March. The ship in question 
was the Jane Radcliffe. The 
maximum force exerted was 214 tons. 
including the pump, weighs 5} ewt. 


The whole apparatus, 








VENTILATING ENGINES, GARSWOOD HALL 


COLLIERIES. 

THE illustration on page 60 represents a pair of horizontal 
engines which form part of an installation of ventilating 
machinery erected at the collieries of the Garswood Hall 
Collieries Co., Brynn, near Wigan. This machinery was 
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Longitudinal Section. 
HYDRAULIC PROPELLER STARTER 


supplied by Messrs. Walker Brothers, of Pagefield Ironworks, 
Wigan. The installation is unique in its character, inas- 
much as it is probably the most powerful of its kind in the 
United Kingdom, if not in any mining district in the world ; 
the ventilating capacity of the fan and engines being 500,000 
cubic feet of air per minute, with Gin. water gauge. The 
engines are of the twin, or side-by-side, compound type, 
with a high-pressure cylinder 26in. diameter, and a low- 
pressure cylinder 48in. diameter by 5ft. stroke. The steam 
pressure is 100 lb. per square inch. The valves of the 


cylinders are of the simple slide type, with the addition of 
Meyer’s expansion valves—variable by hand whilst the 
engines are at work—not only to the high-pressure cylinder, 
but the low-pressure cylinder also, as the gradually increasing 
demands upon the ventilating machinery necessitate an 
alteration of the cut-off from time to time in both steam 
cylinders, as it is desirable that the power derived from 





Transverse Section. 


still in the case of fan engines slide valves are preferred on 
account of their simplicity. In ventilating machinery for 
collieries, which has to run continuously night and day all 





HYDRAULIC PROPELLER STARTER 


the year round, with the exception of perhaps a few hours’ 
stoppage on Sunday mornings—and this not in all cases—it 
is imperative to have the valve and other gearing as simple 
as possible, consistently with economical steam consumption, 
and with the minimum liability to derangement and break 
down. For these reasons Messrs. Walker prefer valves on 
the slide principle for fan engines. The steam and exhaust 
pipes are so arranged that the engines can work either as a 
pair or separately, all that is necessary to effect this being 
the opening or closing of one or two valves and the removal 
of the connecting-rod. In the caso of the low-pressure 
engine, if this b> required to work alone, then the steam has 
to pass through a reducing 
valve, which is provided 
with a safety valve to pre- 
vent the possibility of the 
steam entering the low- 
pressure cylinder at the 
fall boiler pressure. The 
rope pulley fly-wheel is 
24ft. in diameter, about 
28 tons in weight, and is 
grooved for eighteen ropes, 
1fin. diameter. The con- 


densing apparatus is the 
vertical jet type. The air 


pump is worked from a 
trail shaft connected by 
means of a drag link with 
the crank pin on the low- 
pressure side. This con- 
denser not only con- 
nected with the low-pres- 
sure cylinder as in the 
ordinary conditions of 
working, but when the 
high-pressure engine is re- 
quired to work alone it 
condenses the steam from 
this engine also. 

The ventilating fan is of 
the Walker ‘“ Indestructi- 
ble’’ type, the design of 
which is the outcome of the 
nearly thirty years’ experi- 


is 


had in the construction of | 


nery, during which time, 
we understand, they have 
supplied fans having an 
aggregate exhausting capa- 
city of about forty millions 
cubic feet of air per 
minute. As already stated 
the duty required from the 
installation of ventilating 
machinery we are now de- 
scribing is 500,000 cubic 
feet of air per minute with 
a water gauge of 6in. This 
machinery has, however, a 
margin of power beyond this. The fan is 30ft. in diameter, | 
and 9ft. wide across the vanes. The pulley upon the fan shaft 
is 11ft. diameter, and grooved, as in the case of the fly-wheel 
drum, for eighteen ropes 1#in. diameter. 

It may be stated that Messrs. Walker construct fans for 
moderate duties directly driven by the engines, without rope 
or belt gearing, but their experience for the larger and heavier 
duties now required at collieries has convinced them that for 
permanent economy in fuel, lubrication, wear and tear ; and 
freedom from breakdowns, the application of rope gearing is 
the best mode of driving fans. 

Moderate velocities of engines and fans they regard as 
essential for safe and economical working; but under 
ordinary circumstances, and, indeed, for the heaviest duties, 
the fan may be made to run with equal safety at two and 
a-half to three times the velocity of the engines, the com- 
parison being made between the fan shaft and the crank shaft 





ence which this firm has | 


colliery ventilating machi- | 
| 


as to the number of revolutions per minute. The fan ig 
called ‘“ Indestructible’? by Messrs. Walker, owing to its 
strength. Their experience has taught them that freedom 
from stoppage for repairs in the working of colliery yen- 
tilating machinery isthe chief object to be attained. Economy 
in steam consumption and general wear and tear rank almost 
equally high. In former years these points were regarded as 
of less consideration. Now the indicator diagrams are 
criticised as on board ship. It must be remembered, however, 
that the fuel consumed for steam purposes at collieries 
ordinarily is refuse, and that which usually is not put on the 
market. 

Notwithstanding this, the rule rather than the exception 
at English collieries now is to have engines of the highest 
class, compound and condensing, with steam boilers of equa! 
quality. Hence the slur which was formerly cast on colliery 
owners of ‘‘ wasting the national fuel resources ”’ has lost its 
foundation in fact. The conditions of coal consumption 
at collieries have completely changed from what they were 
formerly ; and no class of steam users display more keenness 
as to econcmy in this respect than British colliery owners 
lo at the present time. The ventilating machinery here 
llustrated was designed and constructed to the order of the 
Garswood Hall Collieries Company in this spirit, and with a 
chief regard to endurance and permanent econcmy in work- 
ing. Considering that a colliery fan runs 365 days and 
nights in the year, too great attention to perfecting engines 
and fans in general design and detail can scarcely be exercised 
by the engineer; and any extra first cost incurred in laying 
down machinery of the highest class is quickly recouped 
by the greater economy in working. 








DOCKYARD NOTES. 





Tur Gromet torpedo nets and the gyroscope-fitted tor- 
pedoes being now supplied to the Channel Fleet, the present 
cruise is likely to be more or lessa torpedo one. The Gromet 
net has a mesh about one-third the diameter of the old 
pattern nets, and the rings are a trifle stouter. In the old 
nets the rings were in parallel lines, loosely joined by four 
medium rings—one at top, one at bottom, and one on either 
side. In the new net the rings run diagonally, and the 
joining rings are smallerand stouter. A net-cutting machine 
cannot, therefore, encounter a single wire, and in all the 
experiments with the Hannibal the cutter signally failed. 

The gyroscope attachment to torpedoes is of a strictly 
confidential nature. Opinions as to its merits are not unani- 
mous, although, as a rule, highly favourable. The invention 
may, perhaps, best be likened to the invention of rifling for 
guns. The assertion that certainty in hitting is now secured 
is, however, somewhat premature. It provides against 
deflection by tides and currents, and to that extent assists 
aim. The great thing that it does, or should do, is to in- 
crease the range of torpedoes. It will in future be reasonable 
to attempt to hit the target at 800 yards. It would not be 
wise to assert much more than that for it ; the gun still holds 
the field as the weapon par excellence, and is likely long to 
do so. 





Tue Japanese 24in. torpedo has evoked some comment of 
late. This weapon hasalso a gyroscope controller, and is 
supposed to travel 1000 yards without appreciable loss of 
speed. Such weapons are likely to increase and complicate 
the science of naval tactics, to make the range of future 
actions still greater, and thus indirectly put a premium on 
good gunnery. 





Tur French battleship Amiral Baudin has emerged from 
her reconstruction much altered. A new and high funnel 
has been placed, the after-military mast removed, and the top 
reduced upon the fore mast. The structural alterations have 
already been referred to. 





A CORRESPONDENT signing himself ‘ Foreigner” took 
exception last week to the comparison in these notes between 


the Elswick-built Harald Haarfagre and the Marechal 
Deodoro. If ‘ Foreigner’ saw the meeting of the English 


und French squadrons in the Channel when the Czar was 
escorted over, he would understand the speed failing of 
French ships. 

French designs have many good points, but, so far, to 
maintain speed in a seaway has been.beyond them. In the 
desire to obtain a lofty gun platform, the steadiness of that 
platform has been lost sight of. Speaking generally, French 
ships are tremendous rollers, in consequence of their top 
hamper, and rolling is not beneficial to speed at sea. 

With regard to the two ships, ‘‘ Foreigner’s ” contention is 
a little hard tofollow. The Harald Haarfagre we know well, 
and in her the maximum safe offensive and defensive powers 
for her displacement are realised. Yet, on paper, the 
Deodoro, of less displacement, is a better ship; consequently 
we cannot reconcile ourselves to the figures as given, save on 
the assumption that the French ship will be “crank” 
perhaps in this connection. 

We may point out that at Yalu the Japanese had the 
three Matsushimas of La Seyne design, Yoshino from Elswick, 
Chiyoda from Clydebank, Fusoo from the Thames. Their 
subsequent orders have not gone to La Seyne. 








Tue destroyer Thrasher has now been patched up and 
repaired, but the damage to her machinery consequent upon 
the penetration of her sides and bottom is said to have been: 
sufficiently serious to prevent her ever again reaching her 
proper speed. If this be so, the reason for her repairs or 
retention are not very obvious. Probably the wisest thing to 
do after she crashed upon the Deadman would have been to 
break her up. 








Ir is officially announced that, as the result of the 
Imperial conference on postal rates, it has been sgreed, on the 
proposal of the representative of the Dominion of Canada, that 
letter postage of one penny per half-ounce should be established 
between the United Kingdom, Canada, Newfoundland, the Cape 
Colony, Natal, and such of the Crown Colonies as may, after 
communication with and approval of her Majesty’s Government, 
be willing to adopt it. The date on which the reduction will come 
into effect will be announced later on. The question of a uniform 
reduced rate for the whole Empire was carefully considered ; but 
it was not found possible to fix upon a rate acceptable to all the 
Governments concerned. A resolution was therefore adopted, 
leaving it to.those parts of the Empire which were prepared for 
penny postage to make necessary arrangements among themselves. 
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PUMPING ENGINES AT IPSWICH WATERWORKS 
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IPSWICH WATERWORKS. 





SomME years ago, when the Corporation of Ipswich took 
over from a private company the works for supplying water 
to that town, one of the first steps taken to ensure an 
efficient supply was to increase the pumping plant, so that in 
case of breakdown of one unit the constant service could be 
kept up. The engine then in use was of the old Cornish 
type. This was supplemented by a Worthington engine, 
made by Messrs. Simpson and Co., Pimlico, London, $.W., 
which has continued to give highly satisfactory results. 
Accordingly, upon the recent breakdown of the Cornish 





engine, the Corporation, acting upon the recommendation of | 


their engineer, Mr. Hamlet Roberts, decided to replace it by an 
engine which, while embodying the slight modifications 
suggested by this gentleman as a result of his experience, 
should be practically a duplicate of that already in use. We 
are enabled to give an engraving of this engine herewith. 
It is of the triple-expdnsion type, and was designed to pump 
2,000,000 gallons in twenty-four hours, working with a steam 
pressure of 1201b. per square inch. As will be seen, it is 
horizontal, the cylinders being arranged in line with the 


pump plungers, thereby transmitting their effort without | 
the intervention of any gear or connection. The leading | 


dimensions are as follows :—High-pressure cylinders, 94in. 


diameter; intermediate, 14in.; low-pressure, 24in.; with a | 


stroke of 28in. Each cylinder is steam jacketed, and both 
cylinders and equilibrium passages are lagged with sheet 
steel. The steam valves on all the cylinders are of the Corliss 
type, and are arranged on the top; the cut-off valves fitted to 
the high-pressure cylinders are variable by hand, and may be 
adjusted while the engine is running to cut off at any point of 
the stroke by hand wheels placed in a convenient position. 
The cylinders are rigidly connected to one another, and to 
the pump by massive frames, which keep the whole in line 
and quite independent of the foundations. The pump is 
double-acting on both the suction and delivery sides, and con- 
sists of two chambers divided by a diaphragm. Each chamber 
is fitted with a number of small multiple spring-loaded valves, 
these are india-rubber, falling on gun-metal grid seats, and are 
accessible by suitable doors for purposes of examination. 
The surface condenser is arranged on the top of the pump 
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heater, the pipes of which form part of the main steam con- 
nection, so that the whole of the steam generated by the 
boiler passes through it. The hot gases on their way to the | 
chimney circulate on the outside, so that by the time the | 
steam reaches the engine a superheat of about 100 deg. Fah. | 


is obtained. 








A PAIR OF OLD STEAM ENGINES. 





On page 57 we illustrate two very old engines which 


possess no small interest. The first is in existence at Capring- | 


ton Colliery. We are indebted to Mr. Bryan Donkin for the 
following memoir concerning it : 
‘*‘ Probably one of the best examples of historical engines is 


the Earlston, an old Newcomen pumping engine still | 


occasionally worked at the Caprington Colliery, two miles 


from Kilmarnock near Glasgow. The history of this engine | 
is uneventful. It was set up at Caprington in 1806, and has | 


been used almost continuously ever since, at the same place, 
practically without any renewals or alterations. The grand- 


father of Mr. Hugh Dunn, the present manager of the | 


colliery, was in charge of the works in 1806, and the engine 
has therefore been, soto speak, uninterruptedly in the 
hands of one family. Some time ago it was proposed 
to remove it, but as it was found still serviceable, giving little 
trouble, and capable of useful work on an emergency, it was 
left in position. On one occasion, when the workings in the 
mine were flooded to a depth of 30ft., it was set to work, 
night and day, and pumped out the water in six weeks. 
“The engine, with the boiler beneath it, stands in an isolated 
house, with half of the beam projecting, as shown in the 
engraving. It is single-acting single-cylinder, and the piston 
descends by the vacuum formed below it. The diameter of 


| the cylinder is 30in.; stroke, 5ft. 3in.; diameter of the pump, 
| 9in.; stroke, 5ft. 3in., or the same as that of the motor 


piston, as the beam is of equal length on either side of the 


| main bearings. The jackhead and service pumps are both 


5fin. diameter and 2ft. 7jin. stroke. The lift of the main | 


| pump is 170ft., and both engine and pump work at twelve 


| 
| 


forming the delivery chamber, and consists of a number of | 


brass tubes secured into the end plates by stuffing-boxes 
with packings set up with screwed ferrules. The delivery 
water passes around the outside of the tubes and the 
exhaust steam inside on its way to the air pump. 
The air pump is located behind the main pump, and is driven 
by an extension of the pump rod direct, and although of the 
horizontal type, a vacuum of nearly 29in. was maintained on 
the day of our inspection of the engines. The valves are 
similar to those of the main pump, adapted to suit the 
altered condition under which they have to work. 





Steam is supplied to this engine by a Lancashire boiler, at | 


the back of which and in the main flue is a Schwoerer super- 


strokes per minute. The steam pressure in the boiler is | 


about $1b. above atmosphere, vacuum in the cylinder from 
diagrams recently taken 84$1b. The engine indicates 9°65- 
horse power, and the pump 8°32-horse power. Mean un- 
balanced pressure under the piston 7° 161b., due to the vacuum 
from the condensation of the steam. 

‘“‘The only structural change made in the engine since it was 
first set up was the substitution, about fifty years ago, of a 


cast iron beam with radius bar and parallel motion for the | 


original old wooden beam with “cradles” at either end. 
The engine has, however, worn out several boilers since first 
started. The top of the cylinder is open, and to prevent 
the passing of air below the piston, a jet of water from the 


| pump plays constantly above the piston. If too much water 


accumulates, it is led off through a hole and pipe, at a suit- 


| able level, to the hot well. 
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“T have fortunately succeeded in obtaining a photo- 
graph and indicator diagrams from this fine old engine. 
This valve gear is of the type usual in these old Newcomen 
engines, with tappet-rods worked from the beam, tappet levers 
and catches; one tappet arrangement is for the injection 
water, and another for the stéam inlet. The view is from a 
photograph taken from a distance by one of the draughtsmen 
| of Mr. Kennedy, sen., of the Glenfield Colliery, Kilmarnock, 
who has kindly given every assistance in his power. An 
indicator cock was fixed on the engine by Mr. Hugh Dunn, 

| the manager, in October, 1897, and the interesting indicator 
diagram here shown was kindly taken for me by Mr. Robert 


| /os} Diagram From Bottom of Piston. 
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“Scalefello. 


Kennedy while the engine was going at twelve strokes per 
minute. All the above particulars and photograph were 
courteously furnished to me by Messrs. Kennedy—father and 
son—and Mr. Dunn.” 

For the photograph of the second engine we are indebted 
to Messrs. Avery, who, it will be remembered, acquired the 
celebrated Soho Works of Messrs. Boulton and Watt a few 

| years ago, and carry on the business under the title of Messrs. 
| James Watt and Co. It is said that this is the oldest Watt | 
engine in the world. It is in the possession of the Birming- 
ham Canal Navigations, and was constructed by Messrs. 
Boulton and Watt in the year 1777, the order being entered 
in the firm’s books in that year as a single-acting beam 
engine, with chains at each end of a wood beam, and having 
the steam cylinder 32in. diameter, with a stroke of 8ft., and 
erected at a canal company’s pumping station at Rolfe-street, 
Smethwick. 

During the present year—1898—this remarkable old engine, 
| which has been regularly at work from the time of its erection 
| to the current year, a period of, say, 120 years, was removed 
| to the canal company’s station at Ocker Hill, Tipton, there 
| to be re-erected and preserved as a relic of what can be done 
| by good management when dealing with machinery of un- 
| doubted quality. 

It is worthy of note that the Birmingham Canal Naviga- 


Darina 


| tions favoured Messrs. Boulton and Watt in 1777 with the 


order for this engine, and in 1898, or 120 years afterwards, 
the company has entrusted the same firm, Messrs. James 
Watt and Co., Soho, Smethwick, with the manufacture of 
two of their modern triple-expansion vertical engines, to be 
erected at the Walsall Pumping Station, having 240-horse 
power, and a pumping capacity of 12,713,600 gallons per day. 








66 


THE ENGINEER Juty 15, 1898 





————., 





| matter perfectly clear, I will first point out the most available route. | winter, and thus avoiding those terrible hardships which heretoforg 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents.) | 





TRAIN RESISTANCE. 


Sir,—In dealing with the above subject in your issue of 11th 
March, 1898, you make what appears to me an astonishing state- | 
ment, viz., that you believe it is impossible to get fatter diagrams | 
from a locomotive as the speed increases, Now, however con- 
vincing such a statement may be to the lay reader, more especially | 
when it is borne in mind that hitherto published results support 


To do so, it is necessary to go back about seventy years, and take | accompanied such voyages. Having considered the route most 
into consideration the famous voyage of Captain Parry, and draw | likely to answer our purpose, | may now discuss what has already 
attention once more to the too much neglected waterway which we | been done across the ocean in constructing such ice-breaking 


| used, steamers as can effectively fulfil all the duties that they will be 


In the year 1827, on June 14th, Parry in his ship reached the | here called upon to perform. 
latitude of 81 deg. 5 min. to the north of Spitzbergen with little In the United States of North America, at the Straits of Makinac, 
difficulty in open water, with no appearance of the ice pack ahead. | at the confluence of lakes Michigan and Huron—see THE Ey. 


| Yet, strange to say, he turned back in order to find a safe harbour | GINEER, page 132, Feb 5th, 1897—the elements combine in such 


for his vessel, to enable him to commence boat and sledge travelling | manner in winter as to produce effects little short of those found 
over already decaying ice. After great labour and intense suffering | in the arctic seas. Firmly-packed ice 40ft. in thickness piled up 
he was compelled at length to stop and return by the condition of | by wind and waves and solidified by 70 deg. of frost is not an un. 
the ice in latitude 82 deg. 45 min., having gained but 1 deg. 40 min. | common occurrence, yet, strange to say, this place has heen 
in northing by sixty-one days of heroic and almost superhuman | selected as a car ferry by a railway company, and notwithstanding 
this great impediment to navigation, its boats cut through it with 
ease and regularity. Based upon these facts, we may safely assume 


6 Feet Wheel Coupled 130 Ibs. Seiler ‘arene , that if 40ft. of ice can be passed through in a certain manner with 
Load 200 Tons Exclusive of Engine. a given power, a greater thickness even may be penetrated in like 








50 Rev. per Minute. 


manner with proportional means, This being granted, reduces 
the problem down to a matter of cost and engineering. 

The great difference between these American steamers and other 
ice boats is that a large portion of the power is employed on the 
screws directly in front. These cut and break up the floes, 
-40 enabling the vessels, assisted by their stern propellers, to pass 
-35 through the crushed ice with little trouble or difficulty. By 
30 adopting the principle of the bow screw, with necessary moditica- 
25 tions to meet the requirements of the case, a ship could be 
20 constructed without doubt which would be able to overcome such 
15 obstacles as would be necessarily encountered in arctic navigation, 

A steamer to command such a success must have at least three 
principal qualifications, namely, sufficient weight, ample power, 
and a form with strength combined that will enable it to resist all 
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° . the crushing force it will be called upon to meet. Such a boat 
would require a weight of at least 4000 tons, in order to ensure its 
water level in the ice, and a steam-power of from 5000 to 6000 
130 - horses. The hull should have a double-cellular skin, with a turtle- 
120 - back deck, strongly braced with numerous bulkheads, while the 
#10 - engines and boilers must be so constructed and isolated that, in 
400 - case of leakage, they would be completely protected from the 
90 - water. The cabins and all the living accommodation should be 
60 - ~ $0 built over the turtle-back deck. The cost of such a ship would he 
70 - ee about one-fifth of a first-class ironclad, say, £160,000 to £180,000. 
60 - 150 Rev. per Minute. =2e Such a sum for merely scientific purposes may seem large ; but 
50- ~ 25 when it can be shown that these vessels are useful for other duties, 
40 - 20 the amount will assume moderate proportions, 
30- -15 New Southgate, July 8th. Re, 
20 - B. -10 
es : ies YCING STE {NGINES 
0 . fs) BALANCING STEAM ENGINES, 

‘ Sir,—It appears to me that Mr. Whitcher has fallen into a some- 
what grave error. I have not had the advantage of reading his 
paper, and I am acquainted with his views only through the cor. 

wi ah respondence in THE ENGINEER. I understand him to say that the 
eis influence of the inertia and momentum of the reciprocating parts 
110 - of a steam engine vary directly as the number of revolutions, 
vardig other things being equal. But, as Mr. Whitcher has admitted in 
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one of his first letters, the effect produced in this way is identical 
‘ Be with centrifugal force, all the weights being supposed to have 
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= 200 Rev. per Minute. _ their centre of gravity in the crank pin. But centrifugal force 

= 5 varies not as the velocity, but as the square of the velocity. 

adem ats It is worth notice, as bearing on this discussion, that Messrs. 

= “sae Yarrow, Schlick, and Tweedy, whose system has now been adopted 

30 - C. — by various leading firms in this country, attach little if any im- 

20 - ane portance to the angularity of the connecting-rod. They use four 
10 - <2: - 5 cranks, but these cranks are not equally disposed round the shaft, 
° os 0 and, as a matter of fact, the engine is not in perfect balance as 








the dictum, it is no proof that fatter diagrams cannot be obtained 
—as the speed rises—from properly designed locomotives. 

It is equally surprising to me to find that no practical loco- 
motive engineer has so far disputed your contention, as it must 
appear strange to some of them at least how it is that, with our 
increased boiler pressures, the modern locomotive cannot run 
much faster than some of the engines that were designed forty 
years ago did. The fact is that no improvements have been 
made to get the steam in and out of the cylinders fast enough, 
and all that has been gained by the augmented pressures is that 
it enables the driver to link his engine up still more. To such a 
critical pitch has this practice arrived, that engines are now being 
worked in mid-gear, a condition of affairs which, if the wear and 
tear credited to it are taken into consideration, must be perfectly 
intolerable to every practical locomotive engineer. 

As a proof that improvements can be made in the design of 
cylinders which will tend to fatten the indicator diagram as the 
speed increases, and thereby prevent the wear and tear which is 
the concomitant of its lean congeners, I send you a set taken 
from a compound locomotive, the tractive effort of which has 
been computed on the basis of a 20 per cent. cut-off in the high- 
pressure cylinder. That is, as soon as one or two revolutions of 
the driving wheels have been made, the reversing lever—which 
controls the high-pressure valves only—is placed to 20 per cent. 
cut-off and kept there ; after this the power of the engine is en- 
tirely controlied by the regulator according to the load hauled or 
the speed required. 

In this case the load was 200 tons, and the speed required twenty- 
five miles per hour. Immediately after starting Diagrams A were 
taken, and when the train had settled down to a steady speed 
Diagrams B, which you will notice are leaner than A. But all that 
was necessary to get a fatter diagram was to increase the speed by 
admitting more steam into the cylinders ; this was done by open- 
ing the regulator a little more and placing the lever at 30 per 
cent, cut-off. When the speed had settled down to what appeared 
a maximum for this cut-off, then Diagrams C were taken, proving, 
in my opinion, it 7s possible to get fatter diagrams with increase 
in speed where there is an improvement in design of the parts 
already referred to. 

I may here mention that the low-pressure cylinder of this engine 
is furnished with steam ports 2}in. wide, and that they open 2in. 
for admission. The valve has 24in. lap and no lead. 

If locomotive engineers agree with you that they cannot make 
simple engines so as to give fatter diagrams, then I say, so much 
the worse for that type of engine, for sooner or later it is certain 
to literally knock itself out. 

I see that four-cylinder compounds are coming into vogue again. 
This type of engine was tried on the North-Western Railway, in 
India, by Mr. Sandiford, thirteen years ago. It is true the 
English engines have a higher working pressure, and so may live 
a few years longer than the Indian one did. It must, however, be 
obvious that a compound engine with one large low-pressure 
cylinder, having two exhausts of about 5 1b. pressure, must be 
more economical than an engine of equal power with two 
small low-pressure cylinders, making four exhausts of a higher 
pressure, 

The accompanying diagrams are not typical, and will be im- 


proved upon later. JOHN RIEKIE, 
District Locomotive Superintendent, 
Sukkur, May 31st. Indian State Railways. 





AN ARCTIC EXPLORING STEAMER. 

Sir,—It seems a pity that the cause of arctic navigation, in which 
so many of our countrymen have immortalised themselves, should 
be allowed to sink out of sight. With our immense wealth, and 
the great powers placed at our disposal by modern engineering, it 
is a shame to let slip the golden opportunity, and leave undone an | 
undertaking so nearly completed by us that it wants but another 
effort to secure success, 

A little examination of this subject will show, I think, that with 
suitable means the Pole may be reached, In order to make the 





regards dead weight. The position of the cranks with regard to 
: - : “ . : - -. 1: | each other is of very great importance. It is stated in an evening 
exertion. To an ordinary mind Parry’s turning back with his ship paper that the Terrible is having the angles of her cranks changed, 
with an open sea before him, when his object was to reach the Pole Sith a view to Pade Gibeiing <1b ia rumocuel Ghat a Lew 
if possible, was a piece of simple fatuity, and to take to sledging | 4 t)antic liner, not built in this country, has developed such exces- 
under such circumstances and conditions showed the most extra- | .+ 1. vibration that, after running one trip, she has been taken 
ordinary bias in favour of a predetermined method. Isit any won- | 4.4 of service for alterations of the same kind. High speed at sea 
der, then, that sturdy old champion of arctic navigation, Sir John can be combined with comfort for the passengers only by cil 
Barrow, flouted, the sledge method as unworthy of British isaac conte precautions to prevent vibration. I am informed by an officer in 
and held that it ought not to have been used under the circum- the Navy that ships in which he has served are dreadfully uncom- 
stances? That season was one of the most favourable and open | fortable, asa rule, at particular speeds, although quite satisfac- 
for navigation for many years, and a splendid opportunity was tory at other velocities. Our men-of-war are supposed to be too 
lost by adopting a method of travelling totally unfit for such a con- | | aorous to vibrate at any speed 

dition of things. This remarkable year also showed not only the | gg po an ‘Jule Sih . ” SUPERINTENDING ENGINEER, 
possibility but the strong probability of the truth of the claims of | ow F ee ‘ 

the old whalers having reached very high latitudes in this sea | 














under similar conditions. Although sledge travelling upon the 
land and some kinds of ice may be necessary, yet it cannot 
perform the duties and work of a powerful and effectively equipped 
ship. 
We now know from the experience of the last seventy years that 
the miles gained towards the far north in this manner has cost 
valuable lives, with untold 
labour and suffering. This = 
to a certain extent may 
have been necessary owing 
to the relatively feeble and 
limited means then avail- 
able, but at the present 
time no such reasons exist 
or can be rightly urged in 
justification of such work 
as that performed by Capt. 
Parry, for steamers can 
be so constructed now with 
ample power to overcome 
and break up such ice as 
they would be necessarily 
called upon to meet in the 
wide seas between Spitz- 
bergen and Greenland. 
As space is limited in a 
letter of this description, 
I will confine myself simply 
to pointing out the prin- 
cipal reasons for selecting 
this route. In the first 
place, it is here that mar- 
vellous current, the Gulf 
Stream, with its millions 
of tons of, comparatively 
speaking, warm water, 
enters the arctic seas, and 
flowing to the north and 
west, rises to the surface, 
producing the maximum 
of its effects in modifying 
the water, ice, and climate 
of this portion of the arctic ARCTIC EXPLORING STEAMER ENTERING THE ICE 
regions. This condition 
extends westerly as far at 


THE WATERLOO AND THE BANK RAILWAY. 


Sin,—May I suggest that some censure should be passed on the 
| Waterloo and Bank Railway Company in regard to its barbarity 
| in making its passengers walk or climb up inclines and staircases 
| 40 vertical feet—apparently to save the cost of elevators, I went 








} least as the Parry Islands, and it is a well-known fact that to the north | down to the platforms at the City station a few days ago, and was 


of them we find open water with a mild climate, when to the south horrified at the burden imposed on travellers. To young, spry 
Wellington Channel and Lancaster Sound are still locked up in | persons it does not matter, but to infirm and elderly persons like 
mid-winter conditions. These mild effects are noticeable as far east myself it is appalling, especially if one carries a bag and is ina 
as Franz Joseph Land. By entering the polar seas here a midway | hurry. Except that the railway journey is to be only five minutes, 
course is obtained, with a strong probability that considerably more | instead of seven by the present South-Eastern route, the whole 
open water will be found more westerly to the north of Greenland | gain of the new line appears to be neutralised. Why do British 
than by any other route. The impediments likely to be met with architects and engineers deprive us of modern ameliorations ! 
here are not of such a character as to be insurmountable by our _ Some time ago I had to visit the engineer's department at the 
present available powers. These favourable conditions are obtain- | Admiralty. One could understand the uncouth arrangements at 
able from about the beginning of June to the end of September, | the old ramshackle buildings in Whitehall, but at the new offices 
giving some sixteen weeks of daylight and fine mild weather for in Spring-gardens it is unpardonable. I had to climb about five 
exploration and discovery, enabling the ship to return home for the | flights of stairs, and when I asked for the “lift,” the porter only 
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THE ENGINEER 








grinned sarcastic. There was a lift. for the coals; but as it was 

only the engineering pen ge upstairs, and ‘‘ my Lords” dwelt 

on the ground floor, it id not matter. Much intellect is needed 

to compare horizontal with vertical dimensions. Do you realise 

that the length of the Campania is one and a-half times the height 

of St. Paul’s ¢ ONE OUT OF BREATH, 
London, July 12th, 





JULY TRAIN SERVICES. 


Sin,—Glancing over 4 | article in your issue of the 8th inst., it 
has occurred to me that [ might have included among my list of 
alterations possessing interest from the engineering view-point the 
excellent new express which has been put on by the North-Eastern 
line, leaving Edinburgh at 9.15 a.m. for York and Sheffield. 

This train makes the run from Edinburgh to Newcastle, 1244 
miles, without stop in 145 minutes, which, although slower than 
the corresponding down run, is, so far as I can remember, quicker 
than any sapog timing from Edinburgh to Newcastle. Allow- 
ance has also to be made for the ascent of the Cockburnspath bank, 
coming south, The average speed of the run is 51°5 miles an 
hour. The remainder of the Journey has no novel features, but 
the total time from Edinburgh to Sheffield is 5 hours 20 min., as 
compared with 5 hours 55 min., the quickest timing of last season, 
and also as against 6 hours 10 min., the quickest present time by 
any other route, CHARLES Rovus-MARTEN, 

July 13th, 





THEORETICAL DYNAMICS, 


Sin,—According to your correspondent, Mr. Lousley, a body 
weighs as much when it is falling at a constant velocity as it does 
when at rest, no matter what the velocity. 

Perhaps Mr. ‘Lousley will explain oi under these circum- 
stances, an overshot water-wheel should not have a greater velocity 
of run than about 6ft. per second. Again, turbines working by 
pressure must not have a bucket velocity greater than half the 
yelocity of the entering water. 

This has nothing to do with the velocity of discharge, which 
can be made as little as we like by arranging the areas of the 
discharging orifices and the areas of the buckets, in a way well 
understood. 

If the weight of the water is quite independent of the speed at 
which it is moving, then the faster the buckets of a water-wheel 
can be run the better. STUDENT. 

Finsbury, July 11th. 








LEGAL INTELLIGENCE. 
QUEEN’S BENCH DIVISION, 
( Before Mr. Justice RIDLEY and a Special Jury.) 
THE MAGNOLIA METAL COMPANY AND OTHERS ¢. THE TANDEM 
SMELTING SYNDICATE, LIMITED. 

THIs was an action by the Magnolia Metal Company, the 
Magnolia Anti-Friction Metal Company, and the Magnolia Anti- 
Friction Metal Company of Great Britain, Limited, for an injunc- 
tion restraining the defendants from passing off anti-friction metal 
not of the plaintiffs’ manufacture as the plaintiffs’ metal by the 
use of the name Magnolia, and from advertising themselves as 
manufacturers of Magnolia metal, and from representing that the 
metal manufactured by them was Magnolia metal, and that their 
“Tandem C” metal was the same as Magnolia metal, The 
defendants counterclaimed for libel, 

Mr. Bousfield, Q.C., and Mr. R. Newton Crane were for the 
plaintiffs; Mr. McCall, Q.C., and Mr. T, F, Hobson were for the 
defendants, 

Mr. Bous¥FIELD, Q.C., in opening the plaintiffs’ case, said that 
this was an action between rival manufacturers of a white metal 
called anti-friction metal, used for bearings in machinery and for 
railway carriage axles, and having the effect of reducing the fric- 
tion. In the last few years white metals had come into use in- 
stead of the old “‘ brasses,” and there were a great many competing 
sorts. The plaintiffs introduced theirs some years ago, and they 
chose as their trade mark a magnolia flower. They were originally 
an American company, and then an English company was started, 
which was replaced by the Magnolia Anti-Friction Metal Company 
of Great Britain. hen this metal was introduced it was largely 
advertised, and it made a wide reputation. The defendants had 
made for some years a metal which was called Tandem metal, 
and was of three kinds, A, B, and C, and they said that their 
Tandem C metal was the same as the plaintiffs’ Magnolia metal. 
The plaintiffs had not come there to establish the relative values of 
the metals, but what they objected to was the defendants’ saying 
that their metal was Magnolia metal, and selling it as such. Last 
year the plaintiffs had obtained an injunction restraining the 
defendants from passing off their metal for the Magnolia metal of 
the plaintiffs by making bars similar in form, but this was without 
prejudice to the question of an injunction against the defendants’ 
using the name Magnolia. The defendants advertised that they 
guaranteed their Tandem metal to be exactly, chemically, and 
practically the same alloy as that sold under the name Magnolia 
at three times the price, and they were now advertising that they 
manufactured Magnolia metal. ey put their own name in the 
advertisements and on the bars of metal, but this was not sufficient 
to save them from the imputation that they did not sufficiently 
distinguish their own goods. The defendants were now issuing a 
block which would tend to pass off their goods as the plaintiffs’. 
When the defendants said that their Tandem C metal was the 
same as the plaintiffs’ metal, that meant that they tried to mix the 
same ingredients in the same proportions. It was important that 
these white metals should be uniform and pure, and the name 
Magnolia on the plaintiffs’ metal had been a guarantee of these 
qualities, Counsel referred to ‘‘Reddaway +. Banham” (1896, 
A.C., 199) and ‘Powell v. Birmingham Vinegar Brewery 
Company ” (1897, A.C., 710). 

Counsel said that he would show that the defendants’ metal was 
not of the same uniformity and purity as the plaintiffs’, there being 
a trace of copper in the former and other diereness as well. 

Mr, McCaLt, Q.C., said that the only question was whether the 
plaintiffs had the right to prevent the defendants from using the 
word Magnolia. But this was concluded by the decisionof Mr.—now 
Lord--Justice Collins and the Court of Appeal in ‘‘The Magnolia 
Meta! Company 7. the Atlas Metal Company” (14 Pat. Cas, 389). 
This case showed that the word Magnolia did not indicate the goods 
manufactured by the plaintiffs, but a peculiar kind of metal, and 
nothing more. In “tn the matter of the Magnolia Metal Com- 
pany’s Trade Marks” (14 Pat, Cas., 621) the plaintiffs claimed 
that they were entitled to the exclusive use of the word Magnolia 
as Ms trade mark, but the Court of Appeal held that they were 
not, 

Mr. Justice Riptey.—That decision is binding, but the 
decision in the other case is not, because it is a decision of a 
question of fact. 

Mr, McCatu said that Mr. Justice Romer had held that the 
learned patent was bad. They could therefore have no patent 
rights, 

Mr, Justice Ripxey said that the plaintiffs were not suing here 
on patent rights, 

Evidence of trade witnesses having been ca!led in order to show 
that the term Magnolia metal was understood in the trade to mean 
metal of the plaintiffs’ manufacture, 

_Mr. Charles B, Miller, the managing director of the Magnolia 
Companies in London, went into the box. He stated that the 
plaintiffs had never knowingly permitted anyone to claim to be 
the maker of Magnolia metal without trying to prevent it. Witness 
had used the best endeavours to keep the metal uniform, 








Cross-esamined :—Copper made Magnolia metal ‘‘ pasty.” This 
meant that it would get out of shape and get hot in working. 
Witness thought that any one reading the defendants’ advertise- 
ments would think that he was getting the plaintiffs’ metal. 

Expert evidence was then given that the plaintiffs’ Magnolia 
metal contained no copper, and its other constituents were 
uniform, but that the defendants’ Tandem C metal did contain a 
small quantity of copper, and that even the smallest trace of one 
meta] had a very remarkable effect upon another, when, as in 
this case, there was a considerable difference in their atomic 
volumes, 

Mr. McCa.L, Q.C., in opening the defendants’ case, said that 
there were two questions for the jury to answer. First, were they 
satisfied that the defendants were passing off their goods as the 
plaintiffs’? It was said that they were doing so by means of their 
ingots. But these were dissimilar to the plaintiffs’, and Mr. Miller 
admitted that no one could be deceived by them. They were 
different in shape and size and in the words stamped on them. 
The advertisements were not an attempt to pass off defendants’ 
goods as the plaintiffs’, but were an offer of substantially the 
same thing at one-third of the price. The plaintiffs had called 
no evidence to show that anyone had been deceived by the ingots 
or the advertisements. As to whether the defendants were 
entitled to use the word Magnolia, the plaintiffs had not a mono- 
poly protected by a patent, a trade mark, or a secret process. In 
two cases the Courts had held that Magnolia was the name of the 
product, and did not connote the name of the manufacture. The 
witnesses who had been called in this case knew only the plaintiffs’ 
manufacture, and did not prove that there was a well-known 
signification attached to the word Magnolia. The second question 
was whether the defendants’ metal was substantially the same as 
the plaintiffs’, The Courts would be flooded with litigation if one 
rival was entitled to say to another who issued an advertisement, 
‘* You have no right to say that you sell the same metal as I do.” 
Was Mr. Beecham to be entitled to say to Mr. Carter, “‘ My pills 
are better than yours /” and were a judge and jury to try that 
case—not to speak of the pills—and to say which pill contained 
more bread or less aloes than the other! If there were any varia- 
tions between the two metals, they did not render the defendants’ 
alloy one whit worse than the plaintiffs’, Commercially the two 
metals were the same. 

The evidence of experts in analysis was then called as to the 
constituents of the metals made by the plaintiffs and defendants 
respectively, it being stated that the plaintiffs’ bars were not 
uniform, but that the defendants’ metal was substantially the 
same as the plaintiffs’, except that the former was uniform 
and the latter was not. It was added that a small quantity of 
copper would have no effect except to harden the metal slightly. 
Evidence was given by practical persons who had bought the anti- 
friction metals of both plaintiffs and defendants. They said that 
there was no practical difference between them. 

By leave of the Judge, expert witnesses were then called on 
behalf of the plaintiffs to show that their Magnolia metal was 
superior to the Tandem C metal, as there was less friction with the 
former. 

Mr. McCatt, Q.C., then submitted that, as there was no 
evidence of special damage, the plaintiffs had no cause of action 
so far as concerned the defendants’ representation that their 
metal was the same as the plaintiffs’. He cited ‘‘ White v. Mellin” 
(1895, A.C., 167), and ‘“‘ Canham ¢. Jones” (2 V. and B., 218). 

Mr. Justice Rip.ey said that the plaintiffs were claiming an 
injunction, not damages. 

In summing up to the jury, the learned JUDGE said that there 
were three questions for them—(1) Did the word Magnolia indi- 
cate the manufacture of the plaintiffs’! (2) Was the defendants’ 
metal practically and commercially the same as the plaintiffs’ 
(3) Did the defendants use the word Magnolia so as to pass off 
their metal as the plaintiffs’ manufacture ! 

The jury agreed that up to the trial of the action before Mr. 
—now Lord—Justice Collins, brought by the present plaintiffs 
against the Atlas Metal Company, that is to say, up to November, 
1896, Magnolia did mean the manufacture of the plaintiffs, but 
they could not agree as to the period of time subsequent to that 
date. To the second question the jury answered No. To the 
third question they said that the defendants did not pass off their 
goods as the same as the plaintiffs’, but that they did represent 
them as similar. 

His LorpsuiP reserved judgment, 


The case came on upon further consideration on Friday last, 
when, after argument, judgment was delivered. 

Mr. BovsFikELp, Q.C., said that on the second finding of the 
jury the plaintiffs were entitled to the second and third injunctions 
asked for, and generally to the same remedy as was 
‘Powell v. Birmingham Vinegar Brewery Company” (1894, 
A.C., 8). Upon that there would follow an inquiry as to damages. 
As to the first finding, there could be no difference before and 
after November, 1896, the date of the trial of the action 
‘* Magnolia Metal Company +. Atlas Metal Company,” where Mr. 
—now Lord—Justice Collins held that the plaintiffs had not an 
exclusive right to the use of the word Magnolia. This finding of 
the jury was not a finding against the plaintiffs, and it entitled 
them to an injunction restraining the defendants from using the 
word Magnolia in any way, as the finding was that up to that date 
the word Magnolia meant the plaintiffs’ manufacture, and as 
nothing had occurred to change the position, there having been 
no /aches on the plaintiffs’ part. No evidence had been given of 
any distinction between the two periods. As a matter of law, 
there had been no change in the facts of the situation. There 
was no evidence to go to the jury of any change, and his Lordship 
would have been right in directing the jury to that effect. On the 
third finding, he was willing to take an injunction in its exact 
terms. On the counterclaim there must be judgment for the 
plaintiffs, as no evidence had been offered upon it. 

Mr. McCatt, Q.C., said that the first finding of the jury was 
expressly limited to the period down to November, 1896 ; but the 
advertisements complained of were subsequent to that date. The 
finding of the jury did not refer to a later date than that. It was 
said that there had been no change; but what greater change 
could there be than the judgment then given? There was no 
right to restrain the defendants from using the word Magnolia, 
unless special damage was alleged and proved, and unless the 
defendants issued the advertisements maliciously, that was, with 
the knowledge that they were untrue, ‘‘ White v. Mellin” (1895, 
A.C., 154). None of these conditions had been fulfilled in this 
case. Counsel also referred to ‘‘Canham +. Jones” (2 V. and B., 
218) and ‘‘ Evans v. Harlow” (5 Q.B., 624). The case of ‘* Powell 
«. Birmingham Vinegar Brewery Company ” was decided on the 
ground that the process was a secret one, which the defendants 
could not know. 

Mr. BovsriELD, Q.C., in reply, said that as soon as it was 
decided that what the defendants were selling was not Magnolia, 
the plaintiffs’ remedy did not depend on whether Magnolia meant 
their manufacture, but simply on the fact that Magnolia meant a 
metal which the plaintiffs had made, and that what the defendants 
were selling was not Magnolia. This entitled the plaintiffs to the 
second and third injunctions asked for. He asked further, upon 
the first finding—and this went beyond the case of ‘‘ Powell v. 
Birmingham Vinegar Brewery Company”—for an injunction 
against the use of the term Magnolia at all. 

Mr. Justice RIDLEY said that there was some difficulty from the 
curious form in which the jury had answered the first question. 
He was of opinion that the word Magnolia continued to mean the 
manufacture of the plaintiffs after the trial in November, 1896. He 
did not see why the jury thought that that trial made any differ- 
ence. But there was no finding.as to whether Magnolia continued 
to have that meaning after that date. , Therefore, he did not see 
how the plaintiffs made out a right to an injunction preventing the 
use of the word Magnolia, though he could see why they 
attached importance to the use of the name, and he thought that 





iven in |. 


| a off the goods as those of the original maker. 


the case of the defendants on that head was devoid of merit. 
Whatever might be the proper deduction to make from the first 
finding, the word Magnolia could not be used in such a way as to 
Upon the whole, 

e thought that he ought to grant an injunction restraining the 
defendants from advertising themselves as manufacturers of 
Magnolia metal and from representing that the metal manufac- 
tured by them is Magnolia metal without distinguishing clearly 
their metal from the plaintiffs’ metal, and an injunction restraining 
the defendants from representing that their Tandem C metal is 
the same as Magnolia metal. He would not, however, grant an 
injunction in the terms of the third finding. There would be an 
inquiry as to damages, and judgment for the plaintiffs on the 
counterclaim. — Times, 








LAUNCHES AND TRIAL TRIPS. 


ON Friday last, the 8th inst., Messrs, McMillan and Son launched 
from their yard at Dumbarton the s.s, Mainstay, which has been 
built to the order of the Steamship Mainstay Company, Limited, of 
Liverpool, James J. Mahon, manager. The vessel and her ma- 
chinery have been constructed under the superintendence of Messrs. 
Flannery and Tritton, consulting engineers, of Liverpool and 
London. Her dimensions are 340ft. by 45ft. by 28ft. 9in., and she 
is designed to carry a deadweight of 5600 tons on a light draught. 
There are seven powerful steam winches, large marine type donkey 
boiler, and latest appliances for the rapid discharge of cargo ; also 
a large fresh-water condenser. The propelling engines are of the 
triple-expansion type, having cylinders 24in., 40in., and 64in, by 42in. 
stroke, and will be supplied with steam from two large boilers 
working at a pressure of 180 lb. per square inch, and the latest ap- 
pliances for economy of fuel will be fitted. 

On Wednesday, July 6th, Sir Raylton Dixon and Company, 
Limited, launched from their Cleveland dockyards, Middlesbrough, 
a large mail and passenger steamer built to the order of the Royal 
Mail Steam Packet Company, of London. To suit the require- 
ments of the trade which the vessel will be engaged in between 
this country, Portugal and South America, many special designs 
have n introduced in her construction. She is built to Lloyd’s 
highest requirements under special survey, three-deck rule, and 
to the Board of Trade regulations for carrying passengers. Her 
principal dimensions are :—364ft. by 45ft. 2in. by 28ft. lin., with 
a gross tonnage of about 4000 tons, and a deadweight carrying 
capacity of about 3000 tons on a light draught of water. The 
vessel will be fitted with engines of the triple-expansion type con- 
structed by Messrs. Thos. Richardson and Sons, Limited, Frartle. 
pool, having cylinders 28in., 46in., 77in. by 48in. stroke, supplied 
with steam by four single-ended boilers 13ft. 6in. by 11ft. 6in., 
fitted with Howden’s forced draught, and one auxiliary boiler 
10ft. 7in. by 10ft., working at 1801b. pressure, which it is expected 
will drive the steamer 13 knots an hour. The vessel has been built 
under the supervision of Captain Hicks and Mr. Arthur, the chief 
resident inspector being Mr. Westland. On leaving the ways she 
was named Severn by Mrs. Hicks, wife of Captain Hicks, of South- 
ampton, the marine superintendent of the company. 

On Saturday morning, July 9th, the s.s. Azul, a fine large steel 
screw steamer, built by Messrs, Wm. Gray and Co., Limited, to 
theorder of the Buenos Ayres and Great Southern Railway Company 
and Arthur Holland and Co., of London, left West ecliaged for 
her trial trip. She is specially designed to carry a very large num- 
ber of cattle and sheep on her decks, and a large measurement 
cargo in her holds. She takes Lloyd’s highest class, and is of the 
following dimensions:—Length overall, 336ft.; breadth, 48ft. 9in.; 
and depth, 24ft. The deck erections consist of a full poop, long 
bridge, and topgallant forecastle. The saloon and captain’s and 
officers’ rooms and passenger accommodation are fitted on the 
bridge. The hull is built with deep frames, cellular double 
bottom for water ballast, and a large afterpeak tank. Six steam 
winches, steam steering gear amidships, and screw gear aft, patent 
direct steam windlass, marine type donkey boiler, stockless 
anchors, and a complete outfit, have been fitted for a first-class 
cargo boat. Three-cylinder triple-expansion engines have been 
supplied by the Central Marine Engine Works of Messrs, Wm. 
Gray and Co., Limited. The cylinders are 24in., 38in., and 64in. 
diameter, with a piston stroke of 42in., and very large steel boilers, 
having a working pressure of 180 lb. per square inch, will give an 
— supply of steam. The Azul went out in the early morning, 
and after being manceuvred for the purpose of having her com- 
passes adjusted by Mr. Berry, a full-speed trial was made, the 
mean result of several runs along the coast giving an average speed 
of 114 knots. 

The fine twin - screw liner Hongkong Maru was successfully 
launched on the 7th inst. from the yard of Sir James Laing, at 
Sunderland. The vessel has been built to the order of the Oriental 
Steamship Company, of Japan—Toyo Kisen Kabuisiki Kisha, of 
Tokyo—and is the second ship built by Sir James Laing for that 
company, and is intended for fast passenger and cargo service 
between China and Japan and the United States. Her dimensions 
are :—Length, 431ft.; breadth, 50ft. 6in.; depth moulded to upper 
deck, 32ft. 6in. The vessel has been constructed of steel through- 
out, under the supervision of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, to Lloyd’s highest class, as 
well as to the rules of the Imperial Japanese Government and the 
British Board of Trade. Accommodation has been provided for a 
large number of first-class passengers, second-class passengers, 
and about 250 emigrants. There is space in the hold for about 
500 tons of cargo, and suitable winches and deck gear are pro- 
vided to handle this cargo with every speed. The vessel is also 
fitted with mail and silk rooms. The engines, which are built by 
Messrs. George Clark and Co., Limited, of Sunderland, have been 
designed with a view to the high speed on service of nearly 
17 knots per hour, and are of the following dimensions :—28}in., 
46in., and 72in. cylinders, with a stroke of 48in., taking steam 
from four double-ended and one single-ended boilers, The engines 
are in duplicate, and there is also a powerful auxiliary boiler and 
a very complete installation of machinery for freezing, electric 
light, steering gear, and other purposes. 








EXPRESS ENGINES, HIGHLAND RAILWAY. 





Iv our last impression we illustrated two fine locomotives, 
designed by Mr. D. Jones, for the Highland Railway, and on 
page 30 we gave the dimensions, which need correction. 

The particulars first given refer not to the Sir George, but 
to avery heavy class of express goods engine, designed by 
Mr. Jones. The dimensions of the Sir George are as follows :— 
Cylinders, 18in. diameter, 24in. stroke. Tractive force 104 1b. per Ib. of 
effective cylinder presssure. 


Weight on bogie.. 15} tons, dia. of wheels, 3ft. 9in. 


+ driving wheels .. .. .. 15 vw po ” 6ft. 3in. 

it trailing ,, is, = bine sia, a + »  6ft. 3in. 

pa tender (with coaland water) 31} ,, pe - 8ft. 9in. 
Heating surface—Tubes .. .. .. .. 2. «. «. «. 1127 8q. ft 

pe » PRES) 00 hu) es ew oS ce ee ee 
De ee re ae rere: 


Boiler pressure .. 

Tender contents.. .... 

Automatic vacuum brake. 
The dimensions of the Loch Insh we have already given, 

as stated, on page 30. 


2300 gals. ‘water, 4 tons coal 








In connection with the exhibition of acetylene gas 
apparatus at the Imperial Institute, it may be stated that this 





illuminant is —- each evening for lighting up the Lower 
West Central Gallery. 










































THE ENGINEER 





JuLy 15, 1898 











H.M.S. AMPHITRITE 


Ws briefly recorded in our last impression the launching 
of her Majesty’s ship Amphitrite; the space available in our 
pages at the time we devoted to a summary of the speech by 
Sir William White, in which he criticised the critics of the 
more recent additions to our Navy. 

We now give below an engraving showing the completed 
Amphitrite as she will appear at sea, and in a subsequent 
:mpression we shall illustrate her engines. We are indebted 
to Messrs. Vickers, Sons, and Maxim, Limited, her builders, 
for the following description of the ship. 

The Amphitrite is 435ft. in length between perpendiculars, 
but the overhanging stern and the projecting ram make the 
length overall 463ft. Her beam over the sheathing is 
69ft., and her moulded depth to the upper deck is 39ft. 9in. 
The mean load draught of the vessel is 25ft. 3in., at which 
draught the displacement is 11,000 tons. The hull of the 
vessel is constructed of Siemens-Martin steel, the heavy 
external framing of the bow and stern as well as the propeller 
brackets and the rudder frame being phosphor-bronze castings. 
The rudder is of the balanced type, and the stern curved out- 
wards under the water, so as to form aformidable ram ; up toa 
height of about 9ft. above the water line the steel shell of the 
vessel is sheathed with teak planking and coppered. Twolong 
bilge keelsto prevent rollingare alsofitted. The vessel’s bottom, 
amidships, is constructed on the cellular principle, the inner 
skin being carried from the protective deck at one side down 
and up to the protective deck at the other side. 
bottom is minutely sub-divided into water-tight compart- 





The double | ; , a 
| machinery, the crew and petty officers being accommodated 


positions. 


with two steel masts. Unlike her larger sister ship the 


Powerful, these are not fitted with fighting tops, but on the 


top of the mainmast pole is fitted large semaphore signalling 
apparatus. There are five steam steering positions, one on 
the forward navigating bridge, one on the aft bridge, one in 
the conning tower, and two under the protective deck. 


Efficient hand gear is also fitted aft under the protective | 


deck. 

The vessel is lighted throughout with electricity, there 
being three dynamos supplying six powerful search-lights, 
and the incandescent lights, which number about 850. The 
search-lights are placed one in special top on each mast, 
and two on each bridge. The ventilation, both natural and 
artificial, is most complete; there are four large ventilating 
steam fans for ventilating the main spaces of the ship, and 
one electric fan for cabin ventilation. On the deck are 


arramged two boat-hoisting engines and two coal-hoisting | 


engines, heavy derricks being also fitted for hoisting the boats 
inboard and over the side. The boats, which are fourteen in 
number, include a 56ft. steam pinnace and two steam 
launches, which are stowed on a steel boat deck, extending 
from the forecastle to the after bridge. The total comple- 
ment of the vessel, including the admiral’s retinue, will be 
718 men, for whose comfort every provision is made. The 
officers’ quarters, which include a spacious suite for the 
admiral, are arranged mostly on the main deck abaft the 


Above the conning tower is a navigating bridge 
with chart-room, steering standard, telegraphs, &c., required | 
in the ordinary navigating of the ship. The vessel is fitted 











ments. By water-tight bulkheads and water-tight flats the 
vessel is throughout closely sub-divided. The protection 
consists of a curved armoured deck of steel plating 4in. thick 
at the crown, which extends the whole length of the vessel. 
Under this deck, which is raised in way of the engines, 
are also placed the steering engines and gear, the capstan 
engines, the air-compressing machinery, and all the 
magazines, shell-rooms, and torpedo-rooms. The coal 
bunkers, which have a capacity of over 2000 tons of coal, 
are arranged along the sides of the boiler-rooms, and along 
the sides of the vessel on the protective deck above the 
engines and boilers. 

The armament of the vessel, as will be seen from the 
statement, is of a most powerful description. There are six- 
teen 6in. quick-firing guns, twelve 12-pounder quick-firing 
guns, three 3-pounder quick-firing guns, two 12-pounder boat 
and field guns, and eight *45in. Maxim machine guns. The 
Gin. guns are mounted as follows:—Two on the forecastle 
head, two on the upper deck aft, the remaining twelve being 
mounted on the broadside in armoured casemates constructed 
of Harveyed steel armour, Gin. thick. Of these twelve case- 
mates eight are on the main deck level, and four on the upper 
deck level. The 12-pounder guns are mounted four on each 
broadside on the upper deck, two on the upper deck under the 
forecastle, and two right att on the maindeck. The 3-pounder 
guns are mounted on the boat platform deck. The Amphitrite 
is fitted with two under-water broadside torpedo tubes, 


placed under the protective deck in a special compartment | 
forward. The 6in. guns and 12-pounder guns will be supplied | 
with ammunition through armoured tubes, extending from | 
the protective deck to the deck on which the guns are worked. | 


An ammunition passage is arranged on each side of the ship, 
extending for the whole length of the machinery space below 
the protective deck. The passage is completely protected by 


never be exposed to gun fire in its course from the magazines 
to the guns. 

The conning tower is placed forward, and is built of 
Harveyed steel armour 12in. thick. From it are led voice 
pipes, telegraphs, &c., down through a forged steel tube Tin. 
thick to the protective deck, and forward and aft underneath 
this deck to the engine-room, torpedo rooms, and steering 


| the Chemin de Fer du Nord engaged on that service. 


| very latest class of locomotive put upon the line, of the same 


| some few points from her sister engines Nos. 2158 and 2160, 


coal on top, sides, and bottom, so that the ammunition need | diameter, with the great wheel base of 9ft. 10in. 
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on the upper deck under the forecastle, and on the main 


deck alongside and before the machinery spaces. 








A RUN ON THE CHEMIN DE FER DU NORD. 


In the year 1896 the writer twice had occasion to travel by 
the afternon boat train from Calais to Paris, and was much 
struck by the admirable work performed by the engines a 
The 
first time, the run from Calais town to Amiens, a distance of 
nearly 102 miles, was performed in 111 minutes, with a train 
of about fourteen four-wheeled carriages, and the second time 
in 112 minutes with eleven carriages; while on the second 
occasion, the Amiens-Paris section, 81 miles, was run in 


———: 


corresponding downhill stretch of much the same steepness 
with one short ascent two-thirds of the way down. [hj, 
| brings us to near Creil, after which, with a long rise of about 
| 1 in 200, and a similar descent, the line reaches the outskirts 
| of Paris. 

Our train consisted of fourteen vehicles, with thirty-one 
| axles in all, of which I was informed the total weight Was 
| about 190 tons. 
| Owing to a late start from Calais, and delays between there 
| and Amiens, we left the latter station about a quarter of ay 
| hour late. We had a little trouble in starting, as the enging 
| did not move when the regulator was opened, and steam had 
| to be admitted direct to the reservoir between the two sets 
| of cylinders, from the safety valve of which it blew off 
| furiously. Then, as we started the wheels began to skiq- 
| when, however, we had gone a few yards we had no more 
| trouble, though we did not get up speed very quickly, taking 
| nearly 4 min. over the first 25 kiloms. When we had got into 
| speed the regulator was opened wide, and the reversing gear 
put in a position which cut off steam in the high-pressure 
| cylinders at 50 per cent., and in the low-pressure cylinders 
| at 65 per cent., this late cut-off in the former being due to 
| their small diameter, of little more than 13in. In fine 
weather, but with a considerable side wind from the west, 
we breasted the long hill which stretches from Amiens to 
kilom. 86 in fine style, reaching 60 miles an hour at kilom, 
121, and keeping it to kilom. 116, and again attaining that 
speed at kilom. 107 and holding it to kilom. 88, while the 
| average speed from kilom. 121 to kilom. 85 was also 60 miles 

an hour. All this time the steam pressure was very evenly 











maintained ; the firing was regular, about three shovels of 
briquettes being put on every three minutes. 

At the top of the hill the regulator was half closed, and we 
did a very steady descent into Creil, with the reversing gear 
in the same position as when we were going up hill. From 
| 85 kiloms. to 53 kiloms. the average speed was 67 miles an 
hour, though we only touched 70 for one kilom. The running 
was generally smooth, but we had some rather bad lurches in 

laces. 
At Crei] the regulator was shut, and we slackened speed, 
losing exactly half a minute thereby, but after passing the 
station we soon got into speed again, and shortly afterwards 
entered on the most trying part of the journey—the long 
stretch of 20kiloms., almost all at 1 in 200, and with no down- 
hill pieces at all. Here some magnificent work was done, 
the last three kiloms. taking only 2 min. 6 sec., which equals 





exactly 85 minutes. This work was all done by the earlier 
classes of four-cylinder compound engines. 

A short time ago, through the kindness of M. du Bousquet, 
locomotive superintendent of the Chemin de Fer du Nord, 
the writer was enabled to make the run from Amiens to Paris 
on the engine of the afternoon boat train, which was of the 


general design as the former engines, but with a much 
bigger and higher pitched boiler. The actual engine in 
question had only been out two months, and even differs in 


having an extended smoke-box, and a slightly longer fire-box. 
The great height of her boiler gives her a fine appearance, 
which is not spoiled, as in so many French engines, by every 
possible tube and piece of machinery being put outside in 
the most conspicuous place ; though it must be admitted that 
not so much care has been taken in this respect as with most 
British engines. The coupled wheels are 6ft. 1lin. in 
The high- 
pressure cylinders are outside, and the low-pressure inside 
the frames. 

The tender is very large, and runs on two four-wheeled 
bogies. The whole is painted a chocolate brown. The 
line between Amiens and Paris consists, first, of a long 
uphill piece, rising, on an average, at about 1 in 330, with 
some short level pieces and two slight descents; then ofa 





53-2 miles an hour; the whole distance, from 48 kiloms. — 
where the ascent begins—to 27 kiloms., just over the brow 
of the hill, was run in 14 min. 7 sec., or at 55-4 miles an hour. 
When we take into consideration that the height ascended 
was 275ft., it becomes obvious that the performance was one 
of great merit. ; 

On the succeeding down-hill piece, the regulator again 
being half shut, some fairly fast running was done, 1 kilom. 
being traversed in exactly 30 sec. (74:5 miles an hour), while 
74 miles an hour was kept up for 7 kiloms. This, however, 
was obviously not nearly so fast as the engine could run on 
such gradients, if pressed. But we were now before time, 
and on reaching the outskirts of Paris, went more leisurely. 
Under Montmartre, and alittle less than 800 metres from the 
end of our journey, we were eventually stopped by signal, 
after having run 80°6 miles in just under 82} min., an aver- 
age speed of 58°8 miles an hour. We were then before time, 
although we had left Amiens a quarter of an hour late. With 
faster running down hil!, and an absence of side wind, 
the run might easily have been done in considerably less 
time. ; 

The run was in every way admirable, the engine performing 
her work with great case, and her running and steaming 
qualities being excellent, and reflecting great credit alike on 
her designer, and on her builders, the Société Alsacienne, 0- 
Belfort, 
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ELECTRICAL ENGINEERS’ SPECIFICATIONS.* 
By J. ALEC. McLAREN, 
(Concluded from page 43). 

Panps.—Little attention is given to such accessories as pumps, 
and the kind used is generally the one which costs least, but 
it would well repay the station engineer if he gave more con- 
sideration to. this part of the plant. Most engineers, however, 
are in utter ignorance as to the performance of their pumps, and 
if they only knew the enormous amount of steam they swallow, 
would not keep them on the premises a day longer than neces- 
sary ;it would pay them over and over again to sell them as scrap 
jron and buy something better. Slow running, direct-acting pumps 
without any fly-wheel cannot possibly be economical, they require 
tocarry steam so far along the stroke to keep them from stopping 
that the steam must exhaust not much under the initial pressure, 
whereas a pump which runs as fast as possible with a large fly- 
wheel has a much better chance, because the steam can be cut off 
earlier in the stroke and allowed to expand while the fly-wheel gives 
out its energy. The more cylinders about a station the worse will 
be the efficiency, and it will always pay when feasible to work the 
pumps from the main —- These slow-running pumps with 
their little, unjacketed, badly-clothed cylinders, are nothing more or 
jess than mechanical parasites on the installation, There appears 
to be an opening for a good economical pump. A certain engineer, 
who, by the way, takes nothing on trust, tested his pumps properly 
as well as everything else on his station, and he got sonie positively 
alarming results; he found that the pumps used in the best cases 
above 300 Ib., and in the worst above 600 Ib. of steam per pump 
horsepower per hour, Consequently, he is having them all 
replaced, and they are quite new pumps. In the same station 
they can turn out electricity with engines using under 12 1b. of 
steam per indicated horse-power, so that the phenomenal economy 
of the engines is to a great extent counterbalanced by excessively 
wasteful feed, and circulating water pumps. When buying his 
new pumps, the guarantees which were given him were 46 |b. of 
water per pump horse-power. Injectors might often be used when 
cold water is taken for feed-water; and the result cannot be 
beaten, as all the heat returns to the boiler. 

Pipes, a8 a rule, have a section of their own, and they need 
it. If there is any part of the contract that requires care in 
estimating, it comes under the heading of “ Pipes ;’ and many 
successful tenderers for this work have afterwards regretted that 
theirs was the successful one. The fact of the matter is, you 
cannot put too large a price on ; and without the price is a very 
good one, you are much better without it. It frequently happens 
that the tirm which supplies the boilers or engines gets the pipes 
as well; but sometimes it goes to an outside firm altogether, 
which makes it worse for them. Now, from the day the first 
piece of machinery is delivered until the station is thoroughly 
completed, the firm that supplies the pipes must have a man 
there practically all the time. Not just a workman, but a capable 
man who can undertake the designing and arranging of the pipe 
system. Of course the pipe arrangement has all been laid down 
on paper, the makers of all the different parts of the plant 
have been written to, and, after many delays, particulars of the 
position and size of every flange have been received, so that he 
gets all his pipes and valves ordered, and only leaves making-up 
pieces at the end of every pipe line. So far, all this can be 
done in the drawing-office ; but when the machinery turns up, it 
will be found that many of the flanges are totally different to the 
sketches sent. Sometimes the style of feed pumps has been 
changed at the last minute. The pipes have to be supported 
properly from any convenient place, and plumbers’ work, such as 
drain pipes, steam trap drains, &c., has to be done, so that this 
work is considerably above what is considered to be the average 
workman's ability. Although not so closely packed as the pipes 
on board a steamship, there is a good deal of complication and 
cross-coupling in this work. The main steam pipes are either laid 
down in the well-known ring system, or are placed in duplicate to 
each engine ; the latter being the more reliable plan, but also the 
more expensive, The ring system, however, with plenty of stop 
valves suitably placed, is safe enough for commercial purposes. 
Every boiler must have an independent blow-off pipe running to 
the sump. All engines and pumps must be connected to the con- 
denser, and also must have valves to exhaust into the atmo- 
sphere when wanted, and when the condenser is an independent 
one the pipes and valves increase in number. The pumps 
must pump through the economiser, or direct to the boilers at will. 
They must have connections to act as fire engines, when necessary. 

The condensed water on its way to the hot well must pass 
through oil filters. Steam separators are plentifully distributed. 
All drains from the engines must be collected and taken to the hot 
well or sump, Jacket water must be taken off by steam traps, 
and led to the hot well. Steam traps are things engineers are 
very strong on, and are laid about thickly. It is quite customary 
for one engine to have four traps connected to it, and they are 
& greater source of trouble than almost anything else in the 
station. Then the pipes must be properly covered, and pass 
tests, which are rigidly enforced to one deg. Fah., as to the amount 
of heat which escapes through the lagging. In the case of an 
alteration and extension to the pipe work in a comparatively small 
station I know of, there are no fewer than seventy valves to be 
provided. So it will be seen it is not all plain sailing putting in 
the pipes. 

Material and construction of pipes.—The main steam pipes are 
generally specified to be made of lap-welded mild steel. In the 
case of bends, the lap must be in the neutral axis, the only differ- 
ence being in the manner of fastening on the flanges, and here we 
have a great variety of opinion as to which is the best method. 
One way often used is by screwing wrought iron or cast steel 
flanges on the pipe, and rivetting over the ends, and also brazing 
the other side of the flange. “The principal objection to this is 
that the screwing weakens the pipe so much by nicking deeply 
into it, and there is too much room for bad workmanship to pass 
unnoticed, A good form of flange is made of a strong angle iron, 
bored out to fit on the pipe and shrunk on, then riveted to the 
pipe. Sometimes cast iron flanges are used, and are made very 
strong. They are screwed on to the pipe, and sometimes are 
riveted as well. Electrically-welded pipes are coming into use, 
and have their faults as well as the others. In welding anything 
a good deal of trust is put in the men who doit. There is here 
again plenty of opportunity for indifferent workmanship, 
especially when the flange joins the pipe. The first cost of these 
Pipes is large, and you must not order any special size of flange to 
suit existing flanges, as the price for special flanges runs out to 
somewhere about £2 per flange extra. Copper is seldom asked 
for, excepting for bends ; sometimes bends of copper are put on 
exhaust pipes. Cast iron, of course, is the cheapest form of pipe, 
but the argument regarding bad workmanship comes into full force 
here. I do not wish to insinuate that the average mechanic is 
always on the lookout to put in bad and slovenly work, but pipes 
are often quite neglected all through. Great care is taken in the 
moulding, machining, and testing of the cylinder of an engine, 
but very often the pipes are never tested at all. To an iron- 
moulder a pipe is a pipe. It does not matter whether it is a steam 
Pipe or a drain pipe, they get the same care in moulding ; and 
many an accident has occurred through uneven thickness of metal. 
Another objection to cast iron is that pipes do not always fit 
into their _— properly, and the erector has to pull them to- 
gether, often straining the flanges to the breaking point, and 
when it does break it does so without warning. Cast iron, like 
everything else, has its champion, and he is to be found at the 
General Electric Company’s works at Schenectady. They had 
Wrought iron piping with cast iron flanges and packed joints ; the 
consequence was they had a gang of men constantly employed on 


they 
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Saturday night and Sunday repairing joints. So the engineer 
thought if he stayed at home and did not see what others were 
doing he could not expect to get the best results, So he went to 
Boston, New York, and Brooklyn and several other places, and in 
the whole course of his journey he failed to find a single plant that 
was not troubled with escaping steam when they were carrying 
high pressure. He then decided that he must use cast iron pipes, 
and gave for his reasons :—(1) ‘If cast iron was good enough for 
valves, it certainly must be all right for plain piping, as it was a 
much simpler casting to make perfect. (2) I conclude that by 
using cast iron I could cut the number of joints down to about 
one quarter of what would be required by the use of any other metal.” 
The pipes he was dealing with were 14in. diameter, steam pressure 
160 lb, The metal was ]}in. thick in the body and 2hin. in the flange, 
the flanges were bolted together by twenty bolts1jin. diameter. This 
proved successful, and ‘‘he washappy everafter.” Thesmaller piping 
to the pumps, &c., is either of wrought iron or copper, boiler 
feed pipes wrought iron, but not always, as at the Yorkshire 
House -to- House Station they are cast iron, 4in. diameter. 
Occasionally every detail is given as to how the pipes should be 
made, and here is a portion copied from a specification :—‘‘ The 
steam pipes of steel, shall be made of plates 4}in. thick—I 
suppose gin., which is ,;in. more, would not do, The angles of 
flanges 4fin. diameter in the body, and l}fin. thick—43{in. is 
known in the shops as ,;in. under {in., and to say the least it 
is strange why gin. should not do. They must be faced on the 
surface and the edges, and bored for the bodies of the pipes, 
with slightly recessed spigot and socket joints, The flange shall 
be secured to the body of the pipe by twelve fin. bolts. The sto 

valve shall have wrought iron cross bars and pillar bolts, wit 

spindles, glands, valves, and seats of gun-metal. The cross bars shall 
be shaped in a slotting machine—and not turned—and chased to 
received the screwed spindle. All bolt holes shall be bored to 
the correct size, and all bolts shall be turned throughout their 
entire length, and at the point, and faced up under the head. All 
nuts shall be truly faced and shaped both top and bottom, and 
finished bright. The pipes shall be fitted accurately together, so that 
the flangesshall come metal to metal without straining and the joints 
shall be made without any kind of inserting rings, and the flanges 
shall be screwed practically metal to metal, and made perfectly 
steam and water-tight.” In this case it will at least be admitted 
that ‘‘ pipes” have had some attention paid to them as to how 
they should be manufactured. In going through these specifica- 
tions, it is often amusing to notice how comparatively trivial 
details are gone into thoroughly, and the most important parts 
scarcely referred to. You can always tell one prominent elec- 
trical engineer's specification by the size of stop valve where he stipu- 
lates ; 18in. is his favourite size, and it does not matter much what 
size you make the cylinders as long as you supply an 18in. stop 
valve wheel. One would think that in the specitication I just 
quoted from regarding the pipes, that everything else would be 
dealt with similarly ; but such is not the case. The connecting- 
rod had to be 5ft. Sin. centres, but the stroke of the engine was 
never referred to. You could make that what you liked. It is 
difficult to say what special virtue there is in a oft. 8in. connect- 
ing rod, evidently it is quite regardless of the stroke. If this 
specification had come from a manufacturer, the conclusion that 
would at once be come to would be that he had some old ones to 
use up. 

Engines.—As almost every type of engine is being used for 
the production of electricity, it will not be amiss to look for the 
reason of this, to consider some of the leading characteristics, 
and to come to some conclusion as to which is the best kind. 
There is no other class of engine of which so much is required. It 
must be an engine that can be relied upon to be always fit for 
work ; it must be able to start up quickly, to run for long periods 
without stopping, and above all, to run steadily always, no matter 
how the load may vary, which it does to a great extent, anything 
from }th full load to 20 per cent. over-load can be expected daily. 
When compared with a locomotive, we find that this engine only 
runs from two to three hours at a stretch, then has a long stop, 
and once a week is overhauled in the running shed ; if anything 
goes wrong, such as a bearing getting hot, it can be eased up or 
stopped altogether, without causing inconvenience. But the 
electrical engine cannot be stopped, when perhaps a town is 
depending on it for light. We often hear of the wonderful per- 
formances of marine engines, making runs to Australia without 
stopping ; but by the time they get near the end you will find 
glands blowing hard, water flying about all over, big ends knocking 
like steam hammers. I have known the engine-room to be so full 
of steam that the chief engineer, when coming down the ladder, 
thought he had reached the bottom when three steps up, and 
damaged himself. There must be no escape of steam from the 
electrical engine, as any moisture on the alternator is deadly. For 
the same reason water must not be used for cooling bearings, and 
great care has to be exercised in designing the oiling arrangement 
so that none can get on the machine. The standard mill engine 
has a much easier life ; its load is practically constant, one or two 
men look after it constantly, while every Sunday it is available for 
repairs. It would be rash to say what will be the future standard 
type of electrical engines. The marine engine has come through 
its period of evolution, from the steeple, beam, side-lever, and 
horizontal, to the present-day inverted type, which has no rival. 
The mill engine is invariably the heavy, slow-running Corliss 
engine, and is also unassailable ; while the engine for electrical 
work as yet has no recognised form. Every kind is being used at 
present, and are undergoing the precess which leads to the survival 
of the fittest. Very often in the same station you will find four or 
five different styles, and all by different makers. If we take the 
Leeds Central Station as an instance, we will find they have 
large horizontal slide-valve engines, Corliss engines, other patent 
valve gear engines, and high speed enclosed engines ; and this is 
no exception to the rule. The great variation in the speed, which 
is anything from sixty revolutions to several thousands in the case 
of the Parsons’ turbines, to a great extent accounts for this, and 
to-day the style of engine is largely settled by the speed of the 
dynamo or alternator. Direct-driven plants, which hold the field 
just now, require a good speed, which debars the Corliss engine, 
so it can be struck off the list. As every electrician knows, 
it is much more difficult to run in parallel with direct-driven 
plants than with belts or ropes, and for good parallel running you 
require to run at least at 150 revolutions with two-crank engines, 
and the higher the speed the easier the running, but with three- 
crank engines 125 revolutions give capital results when in con- 
nection with an ironclad type of alternator. The only drawback 
to a plant running so slow as this is the increased first cost, and 
the makers of high-speed motors get many an order on that account. 
The horizontal order of engine is rapidly being replaced by the 
inverted owing to the amount of space occupied, and it is now 
possible to put a 600-kilowatt plant on less ground than was used 
a few years ago for 80kilowatts. Looking at the high-speed kind— 
thatis, engines running at 300 to 500 revoijutions per minute, they take 
up a minimum amount of room and cost less, but they are never so 
economical, and have a comparatively short life, and when anything 
goes wrong it means a smash up all over. Many of them are 
dependent on forced lubrication, which occasionally gives out ; 
while they have in their favour good governing and parallel 
running qualities, In my opinion the engine which fulfils most of 
the present-day requirements and gives most satisfactory results 
is the ordinary inverted triple-expansion, surface - condensing 
engine. It has three cranks, giving a good turning moment ; 
it has a large number of expansions of steam, giving economy ; 
it can be made to govern perfectly, it has a condenser which 
provides a good vacuum, air, circulating, and feed pumps are 
worked by the main engine, and it is entirely self-contained. 
There is a great deal to be said in favour of having an engine 
entirely self-contained—it is altogether; there are no little 
independent pumps to deal with, and to start up simultaneously 
with the large engine, and it has its own condenser, which is a 





great advantage. With many engineers a vacuum is not of much 
consequence, It does not much matter whether the gauge shows 
18in. or 28in. There is no great secret in getting a good vacuum. 
All you require is plenty of cooling surface, plenty of water, and 
a good air pump, and you get it; and it is worth having, because 
if we take the referred mean pressure in the low-pressure cylinder 
to be 211b., and let us suppose the vacuum in the cylinder to be 
20in.—and it is often much less than this—if it be increased to 26in. 
that means a difference of pressure of 31b., which brings the mean 
pressure up to 24 lb., and adds 14 per cent. to the power of the en- 
gine, which is given almost gratis, and we may take it asarule that 
an engine with its own condenser will do considerably more power 
than one with a separate condensing plant. With most engineers 
a condenser is a condenser, and it does not matter whether 
it is close up to the engine, or in as remote a part of the engine- 
house as possible. With independent condensers which do the 
work for several engines, you never get a good vacuum in the 
cylinders—20in. may be taken as a maximum. Very often it 
happens that it is only that in the condenser, especially in the case 
of a jet condenser. Then, again, when all the engines in a station 
are connected to one condenser, and it breaks down, it is a serious 
matter, and is equivalent to putting on suddenly 25 per cent. more 
load at least all round, which would be awkward when the plants 
were working at full power. It may be argued that there should 

a spare condensing plant; but that means considerable 
expense, and more complications in the pipe work. Not only 
should every engine have its own condenser, but it should work it, 
especially in small-sized units, as in a certain case where a small 
engine has a separate condenser worked by independent pumps, 
the arrangement is such that, instead of driving these pumps, it is 
more economical to run non-condensing. When extreme economy 
is demanded, the cost of the engine materially goes up, as in the 
slower-running engines a very complete system of jacketing must 
be carried out, cylinder ends and pistons must be polished, 
and every part of the cylinders must be well-covered with 
lagging. The bearing surfaces must be very large all over, to 
provide for continuous running, and very often are specified 
to be made of Magnolia metal. The valves must be 
balanced against the steam pressure; and as previously stated, 
the engine must be large for its work—that is to say, the terminal 
pressure in the low-pressure cylinder must below. Unfortunately, 
however, economy often gets scant consideration, and a few pounds 
in the first cost decides where the order will be placed. When 
settling upon the size of engine required, it sometimes is 
difficult to know what size to callit, as very often it is put in 
this form:—‘*The generator must be capable of producing 200 
amperes at from 2000 to 2200 volts when running at 150 revolu- 
tions. The engine will be supplied with steam at 125 lb. pressure 
in the boilers—which are 40ft. away—it will be connected to a 
condenser (50ft. away), where the guaranteed vacuum will be 25in., 
it must be capable of working most economically at three-quarter 
load ; and will be able to do 25 per cent. over load without any reduc- 
tion in the speed, and also must do the full power when working non- 
condensing.” (Guarantees as to the steam consumption at different 
powers under these conditions are then asked for. The clause 
concerning governing is a very important one, and very stringent, 
and sometimes impossible conditions are laid down. It is 
customary to stipulate that ‘‘the governor must be able 
to control the speed within 1 per cent. of the normal, from 
half load to full load, and when all the load is suddenly 
thrown off the speed must not vary more than 4 per cent.” 
Another stipulation which is thrown in is that ‘‘ the governor 
must have provision for altering the speed of the engine as much 
as 10 per cent. above to 10 per cent. below the normal while the 
engine is running.”” Much more trouble has been caused by 
attempting too fine governing than by aiming for moderate govern- 
ing. e finer the governing the greater the danger of touching 
the hunting point, and when that is reached away goes the parallel 
running, and the engine would run infinitely steadier without one. 
When a good governing engine is placed alongside bad governing 
ones it has a rough time of it, as when the load increases the other 
engines gradually slow down and do not do their share of work, 
while the good engine is struggling along to keep up to its speed 
with a greatly increased load, and probably pulling some of the 
others round. Electricians are gradually coming to the conclusion 
that it is better to govern to 5 per cent. than to 1 per cent., and 
for facility of getting in and out of parallel even rougher than 
that is suggested. Again, with fine governing it is impossible to 
have a large range in the variation of the speed, which is wanted 
for synchronising purposes. 

Alternator.—1 will refer very briefly to the leading particulars 
usually specitied in the case of an alternator. 

Type.—Either open coil revolving armature, with fixed magnets, 
or a fixed armature and revolving magnets, commonly known as 
copper machines and ironclads respective y, The copper machine 
is a more efficient one than the ironclad, but not so reliable, and 
is more difficult to manipulate in paralleling. It takes a very high- 
class plant to give a combined efficiency of 75 per cent. with an 
ironclad alternator, while with a copper machine 85 per cent. can 
be got easily. 

Periodicity.—The number of complete periods of alternations per 
second is stated, and as a rule is either 50 or about 80. 

Temperature rise.—After a twelve hours’ run at the normal output, ° 
no part of the armature or magnet shall have a temperature ot 
more than 60 deg. Fah. above that of the surrounding atmosphere. 
If the temperature exceeds that limit by more than 10 deg. Fah., 
the alternator may at the option of the engineer be totally 
rejected. 

Parallel r»nning.—The machine must be so constructed that it 
is capable of running in parallel at all loads. The time to speed 
up a plant lying idle, with the cylinders warm, and to put it in 
parallel with a plant running fully loaded, must not exceed two 
minutes, 

Minimum insulation resistance. — The amount of resistance 
stipulated by different engineers varies enormously, as the two 
following cases will prove :—15 megohms, armature conductor to 
framework, in one case; 3 megohms in the other. 5 megohms 
field magnet to framework in the first instance, 1000 ohms in the 
last. The insulation between the armature and the framework must 
be capable of resisting piercing by a spark of anything between 
4000 to 6000 volts alternating electromotive force, according to 
the opinion of the engineer. So it will be seen that there is some 
diversity of opinion as to the amount of resistance necessary. 

Exciter,—An exciter of approved design must be provided with 
the alternator, and the percentage of excitation required by the 
alternator must be stated. Then an efficiency must be guaranteed. 
These represent the usual stipulations issued by the electrical 
engineer, and except the clause as to the resistance, they are prac- 
tically the same in every specification. 

Conclusion.—Electrical engineers’ specifications, although they 
are most emphatic and concise, are by no means always adhered 

In some cases horizontal engines have been asked for, every 
detail mentioned, drawings got out, and the specification prepared 
accordingly, while they ultimately take vertical engines. Again, 
the speed is specified, that it must not exceed 100 revolutions, and 
they straightway go and buy one running 330 per minute, and so 
on. They are all very well in their way ; but when a specification 
is given which goes into great detail, and demands many extra 
fittings, and an abnormally large outfit, the tendency is to make 
the contractor do as little more as possible, and if anything be for- 
gotten it must be paid for extra. Thenit is rather annoying when 
an insertion is insisted on which partakes largely of the nature of a 
fad, and upsets present arrangements. When every part of the 
design is stipulated it effectually puts a stop to any improvement 
that might have been effected had the manufacturers a freer hand, 
and as a rule the purchasers would get just as good a plant if they 
put it into the hands of any of our leading firms who have a 
reputation to keep up, without binding them down at every point. 
Some of our old-established firms who do not encourage electrical 
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work, give as their reason, their aversion to the specifications. 
Vinally, a firm cun tender away every day, they can specify in the 
case of the engine that it shall fulfil every condition mentioned in 
the specification, it shal] govern perfectly, run continuo sly, give 
%4 per cent. mechanical efficiency, use not more than 12 Ib. of steam 
per indicated horse-power per hour, the workmanship and finish per- 
fect, the price an average one; yet all this is merely a waste of time, 
ink, and paper, for unless this 1s followed up by personal attention 
to the purchaser, and the sitting on his doorstep for a while, they 
won't get the order. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THAT ‘it is an ill wind which blows no one good ” is illustrated 
in the effect of the South Wales colliers’ strike upon the coal 
industry of Natal. Since the rise in the price of Welsh coal caused 
by the stoppage of work the coaling of vessels at Durban has 
enormously increased. Orders have , Hoe received from the Cape 
squadron at Simon’s Town, and it has even been proposed to make 
Durban an Imperial coaling station. Something like a thousand 
tons of coal are now being sent away daily from the Natal port, 
and it is proposed to put up proper shoots at the wharves to 
expedite the coaling process and allow of a greater quantity being 
handled. Considerable orders for coal trucks have also been 
placed in England by the Railway Department. This ‘* boom” in 
the coal industry has naturally directed a good deal of attention 
to the improvement of the waterway into Durban. Parliament has 
decided to proceed with the engineering works proposed by Sir C. 
Hartley and Sir J. Wolfe Barry, in spite of the vigorous opposi- 
tion of those who maintained that dredging alone would suttice to 
keep a clear channel over the bar. The House of Assembly has 
also adopted the proposed Customs Convention with the Cape and 
the Orange Free State. This will open up a large market at 
Natal’s own door for her sugar, coal, and tea, and should thus 
stimulate the Colony’s production of those three commodities. 
On the cther hand, it imposes heavy duties on over-sea food, and 
thus will stop the employment of capital for the purchase of re- 
frigerating machinery for Australian mutton, &c. 

The grievances of mine engineers in the Transvaal against the 
Government are many and various. One important part of the 
work of mining in the Republic is the construction of huge dams 
to create a reserve of water during the dry season. Cement has 
to be used for the walls of these structures, There is a cement 
** concession” in existence in the Republic, and for the protection 








of the factory which has been erected under it the Volksraad has | 


imposed a duty of 12s. per ton on imported cement. Engineers do 


not care to trust themselves to the local material, and have to buy | 


English or German cement, which, owing to the duty, costs 10s, | 
per ton more than the stuff produced at the local factory. Some | 


000 tons of cement are used in the Republic annually, and of 
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this total 50,000 tons are imported. 


discussing the matter this week, and has decided not to remove | 


the tax. 


It has been decided to build a new graving dock at Capetown, | 


has been | 


} 


and Admiral Rawson, who is laying down the command of the | 


Cape Squadron, has promised to appeal most strongly to the 
Admiralty to construct a graving dock at Simon’s Town, the head- 
quarters of the squadron. 

The efficiency of machine rock drills is still a very moot point 
amongst mining engineers here, and there is undoubtedly room for 
improvement both in the machines themselves and in the methods 
of employment. The following data, collected by the mine in- 
spector for Krugersdorf. are therefore valuable. 


Taking results , 


from various companies Mr, Munnik finds that the average work of | 


a machine drill is 28ft. drilled per shift. It would take nine or ten 


Kaffirs to do this work by hand, and a comparison of cost works | 
In practice, however, the | 


out considerably in favour of the drills. 
drills are found to be very wasteful in narrow stopes, and, of course, 


cost, as well as the cost of renewing the air compressor which | 


supplies power. 

In confirmation of what has been said here previously as to the 
value of a proper ore-sorting system, it may be added that on one 
lode—Witwatersrand mine—the tonnage crushed last year was 
only 185,179 tons. 

The most interesting engineering topic in South Africa continues 
to be the progress of deep-level gold mining on the Witwatersrand. 
So fer the results achieved have been almost without exception 
satisfactory, and there is every reason to anticipate both the 


financial and technical success of the bold theories upon which | 


these enterprises were initiated. The Robinson Deep report, 


which has just been presented to the shareholders, shows that in | 


three years and seven months a shaft of 1806ft. was sunk and 
crushing commenced. This is an excellent engineering record, 
and the conditions of mining at this depth fully support Mr. Hays 
Hammond’s theory that the temperature would be normal. At 
this—the greatest depth at which gold mining has ever been 
attempted in South Africa—the results obtained from a judicious 
sorting of South and Main Reef stuff are, it is said. promising. It 
will be quite possible, I am told, to crush ore from the latter 
source with the richer South Reef at a profit. The company’s 
experience shows that machine drills cost 2s. 6d. per ton crushed 
more than hand drilling, besides involving deterioration in grade 
on account of the inereased proportion of ‘“‘fivas.” It 


at 2000ft. from the surface, yet this company has developed 230,000 | 
tons of ore, and claims to be within measurable distance of the | 


dividend-paying stage. 
possess for British machinists is shown in the fact that out of the 
share and debenture capital of this company of £700,000 it has 
spent £542,855 on machinery and plant. Two new winding 
engines, 24in. by 72in., ten new boilers of 200-horse power, two 
electric generator engines of 250 kilowatts, and an electric hoist, 
are among the principal installations of the past year on this 
property. 
stamp battery from 60 to 120 stamps. I mention this company at 
some length because it is in the extension of the deep levels that 
machinists and engineers at home must look for the resumption of 
heavy buying orders from the Witwatersrand. 

The Orange Free State Parliament is discussing the details of a 
big scheme of railway extension. It has been decided to re-lay 
the main line with heavy material, and much debate is going on 
as to the extent and system of new construction. An American 
syndicate has offered to construct five new lines upon the basis of 
a guaranteed 34 per cent. interest. Other schemes propose the 
construction of single lines by private capitalists and of three of 
the lines by the Government itself. 

With the view of developing the Middelburg coaltields in the 
Transvaal the railway rate for coal has been reduced to $d. per 
ton per mile for long distances. In Durban the demand for coal, 
thanks to the South Wales strike, is still very brisk. For the first 
time in the port’s history the mail steamers are now taking in 
the Natal fuel. This has led to the satisfied and eager allocation 











by Parliament of the money ry to « the north 
pier extension works. 
AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

High pressures for locomotives.—One of the most important reports 
presented at the annual meeting of the Master Mechanics’ Associa- 
tion—equivalent to locomotive superintendents—was that on the 
uso. of steam pressures of about 200]b. per square inch. While 
there has been much trouble with some of the earlier boilers 
carrying such pressures, as their construction was to some extent 


experimental, ther’e seme to bénb reason why boilers cannot be built 


The importance which the deep levels | 


t eru rse, | diameter. 
the purchase price and depreciation have to be added to working | 


aa of coloured glass. 
: a : - | by relays placed in any conveni sition. 
only four years ago since the possibility of working a gold mine | y relays placed in any convenient position 


to successfully carry such pressures, A material increase in weight 
must be expected, and there must be thicker plates and more sub- 
stantial staying and riveting. This being done, however, it 
seems to be established that the repairs of a boiler properly 
designed for its service vary directly as the horse-power of work 
performed, irrespective of the pressure carried, As to the repairs 
of the machinery of the engine, it is difficult to tind any evidence 
tending to show that any other parts are affected by the higher 
steam pressures than the slide valves, valve seats, valve gear, 
piston-rod packing, and valve stem packing. Rod packing of soft 
metal may be melted by the higher temperature of the steam, 
making harder metal necessary. Higher steam pressure means 
increased wear of the slide valves and their seats, and possibly of 
the link motion, due to the drag of the valves, even if as well 
balanced as the ordinary slide valves, and also to the difficulties 
of lubrication. Those who have used piston valves consider that 
they meet the requirements of high pressures better than other 
forms of steam valves. On one road the cost of running repairs 
for engines carrying 200 1b. pressure was 12 per cent. higher than 
for engines carrying 1501b. ; but as the former were the heavier 
engines, a comparison upon a ton-mile basis would show an advan- 
tage for these engines. On the whole it is concluded that higher 
pressures can be introduced without any considerable increase in 
the cost of repairs of boiler or engine. 

American contract prices.—A few months ago I gave some items 
of cost of contract work, as being of interest in comparison with 
English prices for similar work, and another list of prices for work 
recently let by tender is given herewith : 





& s. d. 

Water pipe, cast iron, 12in., per ton of 2240 Ib. 4211 

a os din. = a 442 

Be * 6in. 99 365 

Water meters, }in., each ee 

= Zin. .. 8 0 0 

*s eae eee 32 0 0 

Paving blocks (large size, brick) per 1000 500 

» bricks, wirecut.. . oe es Ze 

” ee 311 4 

Pavement, sheet asphalt, per square yard 0 710 

Me brick, per square yard .. .. ..  .. 0 6 5 

Bridge substructure, rock excav., per cubic yard a ak a 
Bridge substructure, Portland cement concrete, per 

Tee Pe ee ae ee tee 

Bridge substructure, stone masonry, per cubic yard.. 2 8 4 

Bridge superstructure, mild steel, per pound .» ©0844 

” us cast stee - 00 3 

cast iron 5 0 0 2} 

” a phosphor bronze , ce 0 010 

Foot pavement, artificial stone, per square foot .. 0 0 8} 

Sewer materials :—Stone per cubic yard oh blee, 20) ee 

* Bricks (hand-made) per 1000... .. 1 6 4 

Bricks (machine) per1000 .. .. 1 4 0 

oe Bricks (vitrified) per 1000... .. 310 4 

tg Sand, per cubic yard Se ccet. a ee 

a3 Cement, natural, per barrel .. 047 

ee Cement, Portland * y 092 

Laying Sin. sewer pipe, per foot oe os 0 0 23 

» in. ia ” ia 0 0 6 

»» 20in, oe 0 010 


Jimense boiler plates.—In some new goods engines of the C.C. C. 


and St. Louis Railway the rear sheet of the boiler will be in one | 


piece, with longitudinal joints only at the bottom, where it connects 
with the hase ring of the fire-box. These plates were rolled by the 
Illinois Steel Company and are 124in. wide, 220in. long on one edge, 
and 237in. on the other. The size before shearing was 130}in. by 
375in. The thickness was specified to be ;%in., and the gauge 
showed from 0°577in. at the corners to 0°640in. at the ends near the 
middle. Each plate was rolled from an ingot 18in. by 40in., 
weighing 87001b.; and as the finished plate weighed 49601b., it 
will be seen that about 50 percent. of the ingot was cut off. 


The ingots were made from a special melt of steel, and were rolled | 


in a three-high Lauth mill with rolls llft. long, the top and 
bottom rolls being 36in. 
The mill is driven by an engine of 3000-horse power, 
with cylinders 54in. by 66in. One of the greatest difficulties in 
rolling such plates is to maintain the full width for 20ft. or 30ft. 


| The furnace analysis showed that the steel contained 0°20 per cent, 


carbon, 0°38 per cent. manganese, 0°28 per cent. phosphorus, and 
0-027 per cent. sulphur. Tensile tests of the plates showed an 
elastic limit of 37,690Ib. to 44,760lb. per square inch ; tensile 
strength, 58,8101b, to 62,930lb. per square inch ; elongation in 
8in., 26°50 and 26°75 per cent.; reduction in area at point of 
fracture, 62°83 and 56°27 percent. The object of using a single 
plate for the shell of the fire-box is to avoid the side seams, 
these seams the staybolts have to pass through the welt strips, 
and are more liable to break here than in the single plate. By 
eliminating the joint also a thinner plate is required, the saving 
in weight amounting to about 10001b. in each engine. 

Telephone sritchhoard._-The Western Telephone Construction 
Company has put in a large multiple-transfer switchboard for the 
Newark Telephone Company, a special feature of which is that it 
obviates the necessity of using multiple jacks, as it is found that 
on a switchboard of more than 1000 lines capacity these jacks 
became self-interfering, while the great number of inter- 
connections becomes troublesome. Another feature is that coloured 
lamps are used to signal the operator automatically. Each signal 
is composed of a three-candle power miniature incandescent lamp, 
mounted in a tube, the front of which is closed by a prismatic lens 
The circuits through these lamps are controlled 
The relays are in 
turn controlled by circuit-closers and circuit-breakers in the plug 
seats on the answering and transfer plugs. These parts are so 
connected with the circuit as to bring about the following results: 
—When a connection has been established by means of the 
insertion of a certain answering plug into the jack of the calling 


| subscriber, and a certain transfer plug at another board into the 


The directors have also placed an order increasing the | 








jack of the called subscriber, and the clearing-out signal is given by 
oneor both of the subscribers so connected, the clearing-out drop will 
fall, showing the operator at whose board the connection originated 
that a disconnection is desired. That operator will then with- 
draw the answering plug and replace it in its socket. The circuit- 
closer in the plug seat corresponding will by this action close 
the circuit through the battery and its corresponding relay, and 
thus throw the current upon two of the signal lamps, one at the 
board where the transfer plug is still in the jack of the called 
subscriber. The lighting of the lamp at the board at which the 
transfer plug is situated will show that operator that a discon- 
nection is desired on the trunk line; while the lighting of the lamp 
at the first board will show the answering operator that a discon- 
nection at the other board has not yet been made. Both lamps 
will remain lighted until the operator at the second board replaces 
the transfer plug in its socket. which will open the circuit-breaker 
in corresponding plug seat, thus breaking the circuit through both 
of the lamps. 








Death OF Mr. G, W, ELLiort.—With the death of Mr. G, W. 
Elliott, which occurred in Vienna on Friday last, the mining 
world has lost one of its foremost engineers, and one who has 
done as much to alleviate the labour in coal mines as any other 
man of the century. The inventor of many of the appliances for 
getting coal, his name has been associated with the Hardy Patent 
Pick Company, Limited, of Sheffield, for the past seventeen years, 
during which time the deceased gentleman has introduced some 
most valuable improvements in mining machinery, boring machines, 
and disintegrators. Associated as he has been with coal mining 
for a great number of years, his success as an inventor has been 
due to his ability not only to see a requirement, but to actually 
and practically demonstrate the power of mechanism to satisfy it. 
His name is equally well known abroad as in England, and his 
death will be equally felt by continental and English mining 
engineers. é P 


diameter, and the middle roll 22in. | 


At | 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a large attendance from all parts of the country at th 
quarterly meeting of the Midland iron trade at Birmingham this 
—Thursday—afterncon, and the market presented a very satis. 
factory appearance, prices being on the upward grade in qj 
departments, and prospects being declared decidedly healthy 
This is an unusual state of affairs for midsummer, ‘when the 
customary position of trade is one of quietude ; but it is accounted 
for largely by the upward tendency of coal, as affected by miners 
wages. The raising of the standard of coal values is having ‘ 
decidedly stiffening effect upon the pig iron market, and the 
result is that the finished iron manufacturers are loud in their 
complaints as to the cost of raw material, which they declare to 
be out of all proportion to the prices recently obtainable 
finished products. 

The situation this afternoon was much the same as a couple of 
years ago, when the market was recovering from | revious depres. 
sion, ‘lhe present revival was the subject this afternoon of satis. 
factory comment by pig iron sellers, and some good orders werg 
booked ; whilst the manufactured iron and steel firms also bene. 
fited, since consumers were anxious to place orders in face of the 
rising market. 

Marked bars were re-declared on the £7 10s. basis at which 
they have stood since December, 1896, In the unmarked bar 
market there is still noticeable a good deal of variety in the prices 
asked, notwithstanding the existence of the association. Common 
bars are understood to be £6 to £6 5s,, and merchant sorts £6 10s, 
to £6 12s, 6d., and on to £6 15s. for best qualities, At the April 
quarterly meeting common bars were quoted £5 12s, 6d. to £§. 
| and a year ago they were being offered at £5 12s. 6d. to £5 17s, 64, 
Common bars would therefore appear to be about 7s. 6d. better 
than twelve months ago. 

At 3.15 this—Thursday—afternoon, the Unmarked Bar Associa. 
tion posted a notice on ‘Change declaring that the basis price of 
unmarked bars, until further notice, would be £6 5s. per ton, 

The prevalent progressive tendency was decidedly noticeable in 
the galvanised iron trade. Nothing less than £10 would be 
accepted by the galvanised iron manufacturers this afternoon for 
24 gauge f.o.b, in bundles delivered Liverpool, which is an improve. 
ment of about 5s. on the quarter, for three months ago they were 
being quoted £9 15s. Twelve months ago the galvanised sheet 
minimum was as low as £9 5s., so that present prices represent an 
improvement of 15s, upon that length of time back. 

Satisfaction is expressed that the quantity of galvanised sheets 
exported from Great Britain to all markets ‘has risen from 111,555 
tons during the first half of 1897 to 114,220 tons in the first half of 
| 1898. The chief increase was to India, from 20,608 to 22,165 tons, 
| whilst there was also an improvement in the case of South Africa, 

from 15,363 tons to 17,004 tons. The requirements of the Argen 

| tine Republic were also more pronounced, the exports to this 
| market having risen from 7914 tons to 13,088 tons. 
| Rather more success than recently is attending the efforts mad 
| by the plain block sheet makers to improve values. To-day's 
average for doubles was £6 12s. 6d., and in some cases £6 15s. was 
| asked, makers declaring that the recent level of £6 10s, was sad), 
too low, considering the cost of fuel and pig iron, At the April 
quarterly meetings the quotation was £6 2s, 6d, to £6 5s., and 
| these figures were about the same as those that were quoted at 
the July quarterly meetings of 1897, so that both on the quarter 
and the year to-day’s figures were an improvement of about 7s. 6d. 
| per ton, Hoops were £6 7s, 6d. to £6 10s.; £5 17s. 6d. was quoted 
tirmly as their minimum price by the tube strip makers, this being 
the figure to which it had been raised a week previously by an 
advance of 2s, 6d. Nor does it seem likely that this rise will pre- 
| judicially affect the demand. 

There were plenty of orders to be given out for pig iron, but 
| sellers seemed by no means over anxious to book, Producers are 
| continuing their policy of keeping the output limited, and of 
getting as high prices as possible. Staffordshire all mine hot-blast 
| pigs were quoted this afternoon 52s, 6d. to 55s., and part mine 
15s, to 48s.; whilst the Association rate of £4 10s. per ton was 
| firmly upheld by the cold-blast producers. Northampton forge 
| sellers ask 46s, to 46s. 6d., and for Derbyshire 47s. to 48s. was 
| demanded, whilst North Staffordshire sorts changed hands at 
| 46s, to 47s. 6d. Speaking generally, to-day’s prices are from 
| 2s, 6d. to 3s. 6d.—and in some cases more—above the figures which 
were asked at the April quarterly meetings three months ago. 
The prices offered on that occasion were 40s. for Staffordshire 
cinder, 44. to 45s. for part mine, 50s, to 55s. for ordinary all mine, 
and 64s. 6d. to 67s. 6d. for best ditto, whilst Northamptonshire 
forge was 42s, to 433., North Staffordshire 44s, to 45s., and Derby- 
shire 45s. to 46s. This afternoon’s quotations are also a consider- 
able rise upon those of twelve months ago, to the extent, indeed, 
of 3s, 6d., and in some cases as much as 4s, A year ago Stafford 
shire all mine foundry was 60s, to 65s.; part mine, 47s. 6d. to 
h2s, 6d.; and cinder foundry, 40s. to 41s. 6d.; whilst as to 
forge qualities, cinder pig was 38s, to 39s.; part mine, 45s. to 
47s. 6d.; and all mine, 55s. to 60s. Derbyshire best foundry was 
twelve months ago 50s. upwards, Northamptonshire forge was 
13s., and Derbyshire 44s, 

The number of furnaces in blast in South Staffordshire at the 
present time, namely, twenty-five in blast out of sixty-two built, 
is the same as three months ago, whilst only two additional 
furnaces have been blown in since January. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. -The only section of either the iron or the stec! 
trades that still lags behind, and in which prices are not moving 
upward as was anticipated a short time back, is in pig iron, and 
the very general opinion expressed on ‘Change here 1s that what 
would be really a legitimate advance is being checked by specula- 
tive operators, whose policy at present would seem to be to kee) 
down the prices of warrants. In finished iron, bars are decidedly 
hardening up, and it is expected that this movement will, as soon 
as buying in raw material again sets in, bring pig iron up also. 
All through the steel trade there is a general strong stiffening up 
in prices, and in the engineering branches of indu§try, as | have 

reviously intimated, new work is for the most part only being 
»ooked at higher prices than engineering firms were previously 
content to accept. Bed 

Perhaps as regards the engineering trades the most satisfactory 
feature to notice is that, with the great pressure of work just now 

revailing throughout nearly al] branches, amicable relations are 
Cie maintained between the workmen and the employers, the 
reports from all the principal firms being that operatives are going 
on without any of the friction usually experienced during periods of 
exceptional activity ; and the conditions of labour laid down at the 
recent settlement are, with very few exceptions, being very loyally 
complied with. In fact, the opinion generally expressed by 
employers is that but for the recent struggle and the terms of 
settlement the position at present would not have been anything 
like so peaceable, and that a number of small matters of detail 
which have arisen, but have been mutually settled without much. 
difficulty, would otherwise probably have developed into serious 
matters of dispute. 09.2 ‘ 

Generally on Tuesday’s Manchester Iron Exchange reports were 
very satisfactory as regards business, .Although in pig iron, buying 
was, if anything, only slow, representatives of makers in most 
cases reported rather more inquiries stirring, and in forge qualities 
some moderately large transactions-have been put through at the 
minimum prices that makers are just now'quotiny. ~The principal 
sales have been in Lincolnshire, on the basis of 43s. 6d., etiverél 
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shester, and 44s, 2d. net, Warrington, Local makers have 
also recently booked pretty well in forge numbers, for which they 
ote equal to 46s. 6d. Warrington, and 47s, 6d. Manchester, 
que"y), Foundry qualities are about as reported recently, 
jas in these being only moderate, with quotations unchanged ; 
but makers of Lancashire, and also of Lincolnshire and Derby- 
shire, especially the latter, are so heavily sold that they have not 
much to offer, and are not at all eager about booking new orders 
at present. Outside brands offering here are about steady at 
recent quotations, and American pig iron is quoted at about late 
rates, with not much business doing. A ; 
“finished iron makers are in « strong position as regards bars, in 
which they are all well sold, and the basis price for Lancashire 
qualities has been advanced 2s. 6d. per ton, which it is expected 
will be followed by an advance of 2s, 6d. or5s. for North Staffordshire 
hars with the close of the present week. The minimum quota- 
tions for Lancashire bars are how £5 17s. 6d. to £6, and for Stafford- 
shire £6 to £6 2s, 6d., delivered in this district. Other descrip- 
tions of finished iron are unchanged, sheets averaging £6 17s. 6d. 
tu £7 2s. 6d., and hoops £6 10s, for random, to £6 15s. for special 
cut lengths, delivered Manchester district. 

In the steel trade activity in all branches, with a continued 
strong upward move in prices, is the general report. Hematites 
continue to harden, and No. 3 foundry qualities are not now quoted 
under 59s. 6d. to 60s., less 25, with 1s. to 1s. 6d. per ton more 
asked for some special brands, Local billets are firm at £4 10s, net ; 
in bars there is a very wide margin of quotations, according to 
quality, ranging from £6 2s. 6d. for some local makes, to £6 12s, 6d. 
and £6 15s. for special brands. Common steel plates are readily 
fetching £6 103., which is the price some merchants have been 
taking, with the general quotation not under £6 12s, 6d., and 
boiler plates £7, delivered in this district. 

This week IL had an opportunity of going over the new works 
that have been erected on the most modern lines, adjoining the 
Belle Vue Station of the Great Central and Midland Railway 
companies, by Messrs. Kendall and Gent, the well-known machine 
tool makers, of Manchester. A special feature of these works is 
that they have been laid down to be driven throughout by electric 
motors, the lighting of the shops being also by electricity, and as 
probably electrical driving has not been carried out on so complete 
a scale at any other engineering works in the kingdom, a short 
description of their general arrangement, which also present other 
noteworthy features, will be of interest. 

The works have a handsome frontage to the railway, and are 
exceedingly well equipped with executive and commercial offices, 
technical departments, and commodious and well-lighted drawing- 
ofices. The main building is a large erecting shop divided into 
four bays 280ft. long, and each about 40ft. in width, lofty, and 
well lighted from the roof and sides. This shop is practically 
divided into two sections, for light work on one side and heavy 
work on the other, with the principal tools in the two 
central bays, which are traversed from end to end by electric 
three-motor travelling cranes, while each bay is served respectively 
by lighter tools suitable for the special work in the two outside 
bays. The arrangement of the various tools is carefully carried 
out on the rotation system, so that the work has not to pass over 
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the same ground twice; and the shop, by means of a special | 


siding, which brings the trucks inside the building and under- 
neath the travelling cranes, which serve the two central bays, is 
in direct connection with the main railway line. In addition to 
the general plant on the ground floor, a couple of galleries carried 
over the side bays serve as convenient and extensive shops for 
light tools. 

In laying out the electrical power for driving the whole of this 
shop what is known as the group system has been adopted. The 
central generating station, which is outside the shop, consists 
of an installation of two independent dynamos developing 200-horse 
power, which can be used separately for lighting or driving or for 
both, and in combination, as necessities may arise. The motors 
for driving the different groups of machines are mainly 20-horse 
power, but for lighter work they run as low as 10-horse power 
and 5-horse power, whilst the cranes are on the three-motor 
system throughout. As it is a matter of great importance in 
engineering work that the power required to drive each of 
the machine tools should be carefully ascertained in the in- 
troduction of electric driving, Messrs. Kendall and Gent have 
attached to each motor an ammeter, from which records are 


being carefully taken, so that very interesting data are being | 


obtained in every department. Outside the main shop are lofty, 
well-lighted buildings, for the smithy and pattern shops, with the 
plant all electricaly-driven, and also large pattern stores. I may 
add that the works occupy a very central position in the immediate 
neighbourhood of Manchester, in one of the most important engi- 


neering districts of Lancashire, the large engineering establish- | 


ments of Sir Wm. Armstrong, Whitworth, and Co., and Beyer, 
Peacock, and Co,, the carriage works of the Great Central Railway 
phe sa Messrs, Crossley Brothers’ gas engine works, and a 
number of other well-known firms, being in very close proximity. 

An active inquiry is reported for all descriptions of fuel suitable 
for ironmaking, steam, and general manufacturing purposes, the 
demand being in many cases more than sufficient to take away all 
the present output of the collieries. The only quietude at all is 
in the better qualities suitable for house-fire purposes, which 
necessarily at this season of the year hang upon the market owing 
to absence of requirements for house-fire consumption ; but 
although stocks are accumulating in the best qualities of round 
coal, and many of the house-fire pits are having to go on short 
time, prices are being steadily maintained at the recént full 
current quotations, any easing down, usually so prevalent during 
the summer months, being very exceptional, and contined to 
occasional special sales to clear off surplus lots. Common round 
coals for steam and forge purposes are not only in active 
reyuest for inland requirements, but the shipping demand 
continues brisk, and collieries in many cases report orders coming 
forward in excess of their supplies. ‘The result is that prices are 
exceedingly firm, with a tendency to harden, ordinary steam and 
forge coals being scarcely obtainable under 7s. for inland sales, at 
the pit mouth, whilst for shipment good qualities of steam coal are 
fetching 8s. 6d. to 9s., with, in some special cases, 9s. to 9s. 3d. 
still quoted. With the lessened demand for house coal, the out- 
put of slack is not quite so plentiful at the Lancashire collieries, 
and some of them are, if anything rather short of supplies for 
their regular customers, but there does not appear to be any 
scarcity in some of the outside districts, so that consumers have 
no difficulty in covering their requirements in the open market. 
Here and there a hardening up in prices for slack at the Lanca- 
shire collieries is spoken of, but so far there has been no really 
quotable —— upon late rates, averaging 3s. 3d. to 3s, 6d. for 
common ; 3s. 9d. to 4s, 3d. for medium, and 4s. 6d. to 5s. for best 
qualities at the pit mouth. 

With regard to contracts the position is much as reported 
recently, colliery proprietors holding out for advances over last 
year’s rates, partly to cover the increased cost asa result of the 
ompensation Act, and partly to meet the prospective advance in 
wages, In many cases 2d, per ton is being put on the contracts on 
account of the Compensation Act, and 3d. to 6d. to cover advances 
in wages, or where this is not being done, contracts are being 
governed by a sliding-scale arrangement, representing an advance 
of 3d. to 5d. per ton, according to quality, for every 5 per cent, 
advance in wages. The advances on contracts so far generally 
represent 3d. to 5d. on engine fuel, and 6d. up to 9d. on round 
coal, over the prices that were being got this time last year. 

_The Lancashire Coalowners’ Association has been the first of the 
districts comprised in the Coalowners’ Federation that has been 
called upon to decide as to the advisability of confirming the 
agreement with regard to a settlement of the wages question which 
was come to at the conference between representatives of the 
federated doalowners and the Miners’ Federation; held last week 
in London, and their itnanimous acceptance of these-terms~which 
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THE ENGINEER 
provide that the present rate of wages shall be increased as from 
October Ist, 1898, by 24 per cent. on the standard, to remain at 
that rate until January Ist, 1899, and that for a period of two 
years from the last-named date, the rate of wages shall be deter- 
mined by a conciliation board on the lines of that formed under 
the Rosebery agreement, with the condition that the rate shall 
not be below 30 per cent. nor more than 45 per cent. above the 
rate of 1888—may be taken as indicating that they will be similarly 
adopted throughout other districts of the Coalowners’ Federation. 
It will therefore remain only with the miners as to whether what is 
generally regarded as a very reasonable and satisfactory basis of 
settlement shall be officially adopted on both sides, which would 
for two and a-half yearr ensure a period of peace in the coal trade 
similar to that which has apparently been secured throughout the 
engineering industries. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE business done by Yorkshire collieries with Hull during 
June shows a marked advance upon that for the corresponding 
month of 1897. The weight taken to the great Yorkshire port 
last month was 314,448 tons, as compared with 229,366 tons in 
June, 1897, showing an increase of 36°9 per cent. For the six 
months the weight was 1,464,240 tons, as compared with 
1,179,088 tons in the corresponding period of last year, showing on 
the completed half-year an increase at the rate of 24 per cent. To 
foreign countries was sent last month a weight of 165,375 tons, 
which is an increase of 25°5 per cent. The half-year’s figures 
exhibit a total of 615,694 tons, being an advance equal to 35 per 
cent. These advances, though remarkable, have another side to 
them in the weight of coal sent to the port last month, which, 
abnormal as it appears, was 10,500 tons less than what was sent in 
May, the exports to foreign countries being also lower by 
28,000 tons. Of course, the heavy trade is due not to any excep- 
tional improvement in the demand, but to the fact that foreign 
markets are drawing from Yorkshire supplies they formerly took 
from South Wales. Thus South America increased its demand from 
6641 tons in June of last year to 33,895 tons for last month. The 
East Indies took 2489 tons, Egypt 14,801 tons, Gibraltar 556 tons, 
Malta 4041 tons, Portugal 840 tons last month. All these markets 
are usually supplied from the Welsh coalfield, and, with the 
exception of South America, they did not receive any Yorkshire 
coal at all in June of 1897. When the South Wales strike comes 
to an end there will be an immediate shrinkage in the Yorkshire 
export trade. 

The chief feature in the coal trade of South Yorkshire during 
the last fortnight has been the setting down of about half a dozen 
collieries with an output of some 46,000 tons per week. It has 
not, however, had any effect upon prices, its only influence being 
to send the usual buyers to other collieries. The difficulty with 
the pit lads has been followed by a demand from the top men for 
an advance of 10 per cent. in wages. House coal is in rather 
better request than usual at this time of the year, the reyuirements 
of London having been largely increased owing to the diminished 
supplies from South Wales. Pit values remain pretty much as 
last reported. Best Silkstones are at 9s, to Ys. 6d. per ton ; ordinary, 


| from 7s. 6d. per ton; Barnsley house, from 8s. to 8s. 6d. per ton ; 


seconds, from 7s. per ton. Steam coal of all qualities continues to 
be actively called for, and in several instances the stoppage of 
local collieries has interfered with short contracts. Barnsley 
hards fetch 8s. to &s. 6d. per ton; seconds, from 7s. per ton. 
More money is being made on gas coal, advances of 6d. to 9d. per 
ton on last season’s rates being realised. For engine fuel 
Lancashire remains a more important customer than usual, and 
the demand being generally steady, full values are easily main- 
tained. Nuts, 6s, 6d. to 7s. per ton ; screened slack, from 5s. per 
ton ; pit slack, from 2s, 6d. per ton. Coke, which is in heavy 
request, is quoted at 9s. to 10s, per ton, in ordinary qualities, and 
in best coke 11s. to 12s. per ton. 

The brisk trade reported last week in military, marine, and 
railway material is fully maintained, and there is abundant work 
in hand to keep the leading firms actively employed for several 
months ahead. Good orders are coming in from the shipbuilding 
yards, and colliery plant and stores are also in increased request. 
The railway materia] now being booked includes good orders from 
India and other colonial markets, while the home and the foreign 
countries are also placing considerable work with local firms. In 
the iron trade prices remain firm, and may now be «quoted as 
fallows : West coast hematites, 60s. to 62s. per ton ; East Coast 
ditto, 59s. 6d. to 60s.; Lincolnshire No. 3 foundry, 46s. to 46s. 6d.; 
forge ditto, 13s. 6d. to 44s.; Derbyshire No. 3 foundry, 47s. to 
i7s. 6d.; forge ditto, 43s. to 43s. 6d.; bars, £5 12s. 6d. to £6; 
sLeets, £7 to £7 10s. In finished iron manufacturers are exceed- 
ingly well employed, although in the sheet trade affairs are not 
quite so brisk, and generally business is in a satisfactory state, 
with promise of increased activity as the year advances. 

The foreign trade in cutlery for the month ending 30th June 
last shows an aggregate value of £47,656, and for the six months 
of £250,866. The principal colonial market has been Australasia, to 
which a value of £11,875 was sent on the month, and £51,287 for 
the six months. In hardware the exports for the month reached 
a value of £119,970, against £173,796 for June of 1897. For the 
six months the value was £712,230, against £1,067,680 in the first 
half-year of 1897. It is noteworthy that in hardware the United 
States trade has almost entirely disappeared, the value sent last 
month having been only £844 against £18,350. Comparison in 
the case of cutlery is not possible, as the Board of Trade has 
only recently begun to set out the colliery figures in a separate 
form. In steel unwrought the value for the month was £207,288, 
against £189,505. A signiticant increase is reported with Ger- 
many, which has advanced its trade from £29,308 to £42,741. 
This entirely bears out what has been repeatedly stated in THE 
ENGINEER, that the German manufacturers are putting, in a larger 
degree than they ever did before, the best Sheffield steel into 
their productions. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market is steadily assuming a satisfactory condition, 
the tone is becoming more favourable for sellers, and business is 
larger in extent than it has been for at least two months past, 
That it is not larger still is due to the makers themselves, for con- 
sumers are ready enough to buy for forward delivery. But pro- 
ducers having plenty of orders on hand to take up nearly the 
whole of their output during the next four weeks at least, are 
indifferent for the present about selling further ahead, as they are 
of opinion that they will do better by waiting. It is usual to find 
a substantial improvement in the demand and prices about the end 
of July or the early part of August, and this year that is likely 
to be more pronounced, because the buying on foreign account 
has of late been less than usual. The prospects of a very brisk 
autumn trade are good, and there is reason to believe that the 
worst is over of the slackness that generally is experienced about 
the middle of the year. The price this week for prompt f.o.b. 
deliveries of No, 3 Cleveland G.M.B, pig iron has been 40s. 6d. 
per ton, both makers and merchants quoting this, and very few— 
certainly no makers—would sell at less. Odd lots have been dis- 
posed of at 40s. 44d., but that would not be taken now. Some 
makers refuse to entertain any offer under 41s. -per ton for their 
brands, and they could sell very little for early delivery at that, 
Various makers have been quoting 40s. 9d. for delivery up to the 
end of the current quarter, and buyers have been ready enough 
to give 40s. 6d., but were unable to find sellers at that. No. 4 
Cleveland foundry iron is firm at 39s, 6d., and grey forge at 
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38s, 6d., while mottled and white range between 38s, and 38s. 3d. 


Mixed numbers of East Coast hematite pig iron are fully 
51s. 6d. per ton, and the prospects are that the price will behigher, 
because not only is there an improving demand, but the cost of 
production is increasing also, as both ore and coke are becoming 
dearer. The supply of Spanish ore is good yet, but it cannot be 
estimated how Jong it will continue so if the war continues and 
the Americans carry out their threatened operations on the 
Spanish Coast. The Spanish export duty on iron ore which has 
come into force, and is 25 centimes per 1000 kilos., will also tend to 
increase the price of the ore, besides which the rates of freight are 
rising. Merchants will not now sell even for prompt delivery 
under 14s. 3d. per ton, delivered Tees or Tyne, and they will not 
commit themselves for deliveries further ahead than about two 
months. Imports of foreign ore into the Tees during the past 
quarter exceed those of the previous three months by about 20 per 
cent., and consumers have heavy stocks. 

Exports of pig iron from the Cleveland district show badly this 
month, but that is the general rule in July—its figures are always 
the worst in the summer half-year. The average monthly export 
is over 100,000 tons, but never in the history of the trade has July 
shown as much as that. It is midway between the spring and 
autumn shipping seasons, and is the time for the holidays in com- 
mercial circles on the Continent, besides which the lowness of the 
water in the rivers there prevents iron being sent cheaply into the 
interior. Next week’s shipments are not likely to show any 
improvement, for the deliveries to Scotland also will be poor 
on account of the Glasgow Fair holidays, when most of the 
founders and other consumers of pig iron will have their establish- 
ments laid off. Already the deliveries from this district to 
Grangemouth have slackened considerably. The total shipments 
of pig iron from the Cleveland district have this month reached 
38,010 tons, as compared with 48,049 tons last month and 42,253 
tons in July last year, all to the 13th. The stock of Cleveland 
pig iron in Connal’s public warrant stores on the 13th was 93,628 
tons, an increase of 3553 tons for the month. The quantity of 
hematite held was 43,155 tons, a decrease of 1844 tons for the 
month. 

At the Linthorpe Ironworks, Middlesbrough, Messrs. Edward 
Williams have blown in a furnace, and of their six furnaces four 
are now in operation, all producing hematite. Messrs. Bolekow, 
Vaughan, and Co. have blown out a furnace producing hematite 
iron at the Eston Steelworks, and one producing spiegeleisen at 
their Middlesbrough works ; but of their twenty-four furnaces, 
seventeen are still in operation, twelve on ordinary Cleveland iron. 
Messrs. Wilsons, Pease, and Co., at the Tees Ironworks, have 
pulled down a furnace, but are about to commence the con- 
struction of another, and will also re-build their two large 
furnaces, 

The return of the Middlesbrough Chamber of Commerce for the 
quarter ended June 30th shows that, out of eighty-six furnaces at 
that port, sixty-six are in operation, of which forty-four are pro- 
ducing ordinary Cleveland pig iron. The output for the last half-year 
has been 1,152,000 tons, against 1,092,000 tons in the first half of 
last year. The exports of pig iron from the port during the last 
half-year reached 506,370 tons, or 14 per cent. less than in the 
corresponding period of last year. The exports of manufactured 
iron and steel were still more unsatisfactory, as they were but 
219,903 tons, this being 28 per cent. less than in the first half of 
last year. 

The manufactured iron and steel industries are very active, and 
producers have no difficulty in getting as many orders as they can 
undertake. The tendency of prices is therefore upwards, and more 
especially is this the case with respect to iron and steel used by the 
shipbuilders. Steelship platesare about £5 18s, 9d.; steel shipangles, 
£5 15s.; iron ship plates, £5 12s. 6d.; iron ship angles, £6 8s. 9d. ; 
packing iron, £4 17s. 6d.; steel rivets, £8 7s. 6d.; iron rivets, 
£7 7s. 6d., all less 24 per cent. f.o.t., and manufacturers are in no 
hurry to sell, especially as the outlook for shipbuilders continues so 
good, Common iron bars are sold at £5 7s. 6d., and best bars at 
£5 17s. 6d., both less 25 per cent. f.o.t. The demand for steel rails 
is improving again; and as regards the work in hand there is no 
lack, so that £4 10s., net at works, for heavy steel rails is adhered 
to. Chainmakers are fairly well off, and £3 2s, 6d. is about their 
lowest price. Orders for bridge work are increasing, especially on 
Indian account, and pipefounders have good orders and good 
prospects, at that they are able to maintain their prices. 

Shipbuilders are assured of full work for well into next year, and 
owners find considerable difficulty in placing orders where delivery 
within the next twelve months is required. The improvement in 
the engineering industry continues, and that prospects are en- 
couraging is shown by the readiness with which employers have 
granted an increase of wages, though they have only given half of 
what the men claimed. The members of the Amalgamated Society 
of Engineers employed on the North-East Coast some time ago 
applied for an advance of 2s. per week on time rates and 5 per cent. 
on piecework prices, and the employers offered half of this, to 
commence from the first full pay in August. The men balloted 
on this offer, and on Tuesday it was announced that they had 
accepted it. 

The Middlesbrough, Thornaby, and Stockton Electric Tramways 
were on Tuesday inspected by Major Sir Francis Marindin, of the 
Board of Trade Railway Department, and, being passed, will be 
opened for traffic to-morrow—Saturday. The stock extends from 
Norton to the railway crossing at North Ormesby, a length of 
64 miles ; and also fromm the Royal Exchange, Middlesbrough, to 
Linthorpe, a distance of some two miles, and the greater part of 
the track being double, there is over twenty miles of track. The 
rails are of the steel girder type, weighing 921b. per yard, manu 
factured by the Leeds Steelworks, Limited. The weight used per 
mile of single track is thus 145 tons. The work was commenced in 
September last year, and is remarkable forthe expedition with which 
it has been executed, besides which it is the largest length of electric 
tramway ever opened at one time. Some particulars of the under- 
taking have been drawn up by Mr. J. Clifton Robinson, the managing 
director and engineer. In the construction of the road bed the 
following concreting quantities were used :—Grey Cleveland slag, 
5500 tons ; best Portland cement, 3500 tons; sand and gravel, 
12,000 tons. For the tramways 2700 tons of rails, points, crossings, 
fish-plates, bolts, and tie bars were used, while the copper bonding 
to the rail joints cost over £2000. The paving required 1,300, 
scoria paving blocks, 7500 tons of whinstone and granite blocks, 
and 75,000 tons of creosoted beech blocks. On these and other 
materials £20,000 was spent, in wages £15,000, in railway and 
carriage charges, £5000. The power house and other buildings 
cost £10,000, while the contracts for the steam and electrical plant, 
poles, and overhead lines represent a sum of £70,000. The entire 
cost of the system has so far been £200,000. The whole of the 
electrical plant and equipment has been supplied by the British 
Thomson-Houston Company, Limited, under the supervision of 
Mr. Horace F. Marshall. The power house is in Bridge-road, 
Stockton ; the engine-room is 110ft. by 52ft., and has a clear space 
of 36ft. from the floor to the tie bars of the roof principals. The 
boiler-room is 28ft. by 484ft., and is of the same height as 
the engine-room. There are provided three Babcock and 
Wilcox boilers, each having a heating surface of 3580 square 
feet, and capable of evaporating 12,000 1b. of water per hour. 
Each boiler has a Vickers mechanical stoker, worked by an 
electrical motor. The coal bunkers are of steel, supported by 
steel columns, and have a total capacity of 300 tons. The com- 
pany has a wharf with a frontage of 200ft. to the river Tees, and 
upon this is an electric crane for discharging coal from the vessels. 
In the flue leading to the smokestack is a Green’s economiser. 
The boilers supply steam to three Reynolds-Corliss horizontal 
compound condensing engines of 400-horse power each, made by 
the G. and P. Allis Company, Milwaukee, U.S.A. The high- 
pressure cylinder is 16in, diameter, and the low-pressure 32in., 
the stroke being 36in. Eath engine runs ot ninety-fo Vo- 
Tutions per minute, and is directly coupled to a 300-kilowatt 
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three-phase generator. Over thirty cars, each to accommodate 
thirty persons inside and thirty out, and costing £800 each, have 
been put on the line. Sir Francis Marindin expressed himself as 
pleased with the satisfactory manner in which the work had been 
carried out, The power house was inspected and passed by Major 
F. Cardew, R.E., the electrical adviser of the Board of Trade. 

The coal trade has shown a considerable increase in activity 
since the middle of last month; indeed, it may now be described 
as very brisk, more so, in fact, than it has been for several years, 
and though working their collieries to their fullest capacity, some 
of the coalowners are behind in the execution of their orders, 
which have been very pressing. The demand from the Baltic 
ports is extra good, besides which there is more demand from 
other quarters, a good deal of which is coming this way on account 
of the Welsh strike. The improved position and prospects have 
induced the Hetton Coal Company to decide upon the re-opening 
of the Elemore Colliery, which has been closed for five years, but 
has been kept in repair, so that there will be no delay in getting 
it to work again. Best steam coals are being sold at 13s. to 13s, 6d. 
per ton f.o.b., and smalls at 5s. 6d. to 5s, 9d., while gas coals are 
about 9s. f.o.b., house coal 10s. 6d. to 12s., and ordinary unscreened 
bunkers 8s. 6d. to 9s. 3d. all f.o.b. Tyne. Even the house coal 
pits are in full operation, which is rather unusual at this time of 
the year. The average price of blast furnace coke is lds. 3d. per 
ton delivered equal to Middlesbrough, and that shows an improve- 
ment on last week. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tut market for iron and steel has been very quiet this week, in 
consequence of the Glasgow Fair holidays, which have now begun, 
and will extend over the whole of next week. In the warrant 
market there has been unusually little doing, and the market was 
closed on Thursday at mid-day until Tuesday of next week. Both 
home users and shippers are doing very little, and it is likely that 
business will be quiet for the next fortnight at least. 

Scotch pig iron warrants sold in small quantity at 45s. lld. and 
its. cash, and 46s. 1d. to 46s, 2d. cash. Business was very dull in 
Cleveland warrants at 40s. 3d. and 40s. 2}d. cash, and 40s. 6d. to 
103, 44d. one month. Cumberland hematite warrants have sold 
slowly at 50s, 9d. and 50s. 94d. cash, and 5ls, to 50s. 114d. one 
month. 

There are 81 furnaces in blast, compared with 77 at this time last 
yea~, and of the total 43 are producing hematite, 32 ordinary, and 
six basic iron. 

Merchants quote Scotch-made hematite 54s. per ton, delivered 
n railway trucks at the steelworks, but the demand at present is 
comparatively small. 

The prices of Scotch makers’ pig iron are steady. Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1 are quoted 46s. 74d.; 
Nos. 3, 46s. 14d.; Wishaw and Carnbroe, Nos. 1, 46s. 9d.; Nos. 3 
46s, 34.; Clyde, No. 1, 51s.; No. 3, 47s. 6d.; Gartsherrie and 
Calder, Nos. 1, 51s, 6d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 
No. 3, 47s. 6d.; Coltness, No. 1, 55s.; No, 3, 48s.; Glengar- 
nock at Ardrossan, No, 1, 51s. 3d.; No. 3, 46s. 3d.: Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 47s. 9d.: 
Nos. 3, 463.; Shotts at Leith, No. 1, 52s. 6d., No. 3, 48s. 6d.; 
Carron, at Grangemouth, No. 1, 52s.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4127 tons, compared with 4769 in the corresponding 
week of last year. Of the total there was despatched to South 
America 55 tons, Australia 167, Italy 575, Germany 450, Russia 
185, Holland 120, Belgium five, other countries 215, the coastwise 
shipments being 2265 against 1978 in the same week of 1897. 

The manufacturing iron and steel works are now closed, but they 
have in most instances good contracts on hand, and will be able to 
resume on full time after the holidays. 

The coal trade has been well employed. The shipments in the 
past week have again been large, amounting to 247,190 tons, 
against 253,719 in the preceding week, and 183,728 in the corre- 
sponding week of last year. Prices for shipment and home use 
are firm, A large quantity of coal has been purchased for the 
gasworks by the Corporations of Glasgow and Paisley, close on 
600,000 tons, and the prices are reported to be from 1s, to 2s. per 
ton higher for splint coal than those paid at this time last year. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE burst of really summer weather has begun to tell upon the 
bituminous coal trade generally, which so far has had an extended 
life, owing to the stoppage of so many collieries. One result of 
the strike has been to bring other coals to the front, and when a 
resumption of general work takes place, some of these may be 
expected to stay. I find that the Rhos Llantwit, an excellent 
coal, has been quoted freely in Cardiff for bunkering. This is 
worked through, and sells at 12s. 9d. Maesteg coal is selling 
freely, also Perche’s Clydach and Glyncorrwg coals. Small steam 
is in particularly good demand at varying prices. Naval is selling 
at 12s., Llanbradach at 10s. 9d. to lls. Cardiff Exchange small 
steam quotation is 1ls. 9d. to 12s, Last week there was a fair 
shipment, but of late bookings for prompt shipment have been 
rather dull. On ’Change, Cardiff, this week, this was accounted 
for by the fact that colliery proprietors had previously disposed 
of by far the greater portion of their output, and buyers requiring 
coal for immediate shipment were, as a rule, compelled to go else- 
where for their supplies. 

The Cardiff coal shipments last week scarcely totalled 90,000 
tons. Swansea was 38,132 tons, and that of Newport, Mon., only 
amounted to 11,810 tens. Some of the Cardiff shipments will be 
of interest, as showing the drift of the trade. Genoa, 5500 tons; 
St. Paul de Loando, 3200 tons; Rivaens, 2900 tons ; Tattal, 2500 
tons; Rio, 2200 tons; St. Nazaire, 3460 tons; Alexandria, 2200 
tons ; Stockholm, 1300 tons ; Bombay, 4000 tons. 

Newport, Mon., sent away one good cargo to Aden, 5600 tons. 

I am favoured with June statistics. These with the totals from 
April lst do not make pleasant reading, though there is an im- 
provement to be noted. For instance, the June shipments of 
coal from Cardiff came up to 331,761 tons. The April total was 
only 326,000 tons. In steel, coke, and patent fuel there is a falling 
off. April total, steel, was 9974 tons, coke 3500 tons, patent fuel 
13,501 tons. June steel was 57 tons, coke 2182 tons, patent fuel 
11,156 tons. One has only to hark back to January totals to see 
the tremendous collapse. Coal 1,708,892 tons, steel 5724 tons, 
coke 7630 tons, patent fuel 35,804 tons. 

Newport coal total for June was 24,671 tons foreign, and 
33,529 coastwise. Swansea 104,378 tons foreign, and 34,059 tons 
coastwise. In iron and steel Newport compares favourably :— 
2125 tons, and also in patent fuel, 8205 tons. Swansea exhibits 
a fair total iron and steel, 502 tons; a good total coke, 1023 
tons ; and a very good one in patent fuel, 48,128 tons. Llaneily, 
in June, sent 20,340 tons coal, as compared with 24,234 tons in 
January. Looked at collectively, a few figures yield a significant 
sermon. The total quantity coal despatched from all Welsh 
ports in June amounted to 548,728 tons, as against 1,577,295 
tons 5 in June, 1897 ; over a million tons deficit. 

It will be seen that prices are a shade weaker. Mid-week on 
Change, Cardiff, the closing prices were as follows :—Best steam 
coal, 20s. to 21s.; best Monmouthshire, 17s, to 18s.; drys, 15s. to 
16s,; best steam, small, 11s. 6d. to 12s.; best house, 16s. to 17s.; 
No, 2 Rhonnda, 13s. 9d. to 14s, 3d. Swansea prices :—Anthracite, 
12s. to 13s, 6d.; seconds, 11s, to 12s.; ordinary large, 10s. to 
10s, 6d.; small rubbly culm, 5s. 6d. to 6s.; Swansea f,o.b. cash 


patent fuel prices according to private arrangement during the 
strike. 

In the Swansea Valley the whole of the collieries re-started 
work on Tuesday, and as the men worked with a good deal of 
energy to make up for lost time, a large output was the result. 
The fortnightly payment was made as usual at the Birchgrove 
Graigola pits, so there is no question now raised with the workmen 
as to the continuance, and no doubt entertained about their earn- 
ings. In connection with their application for an advance, this is 
not to be enforced. The workmen at Primrose Colliery, Pontar- 
dawe, and Cwrt y Bettws, Skewen, will terminate their fourteen 
days’ notice on Saturday, and it remains to be seen, as hoped, 
whether some arrangement will be entered into or not. 

Swansea maintains a large French coal trade. Last week ship- 
ments were 13,548 tons; to Holland, 1395 tons; to Russia, 18' 
tons ; to Italy, 2910 tons; to Newfoundland, 1028 tons; to San 
Francisco, 6080 tons ; United States bunkers, 1994 tons. 

Patent fuel is very active in Swansea. Last week neg teint 
were over 12,000 tons. Principal consignments were to France, 
3145 tons ; to Russia, 3500 tons ; to Italy, 1170 tons; to Tunis, 
900 tons ; Beyrout and Algeria, 1550 tons. 

As showing the present time to be an unfavourable one for 
putting Welsh collieries into the market, I note that a few days 
ago the Garth Merthyr Steam Colliery was submitted to auction. 
The first bid was £110,000, and by small degrees this was advanced 
to £117,000, and was then withdrawn. 

In Cardiff No. 2 Rhondda and manufacturing coals are in good 
demand. The patent fuel trade is brisk, prices 16s. to 17s. Coke 
is reported brisk ; furnace, 18s, to 18s. 6d.; foundry, 20s. to 21s. 
Pitwood bas been selling fairly well at 14s. 6d. to 14s, 9d., but 
tendency is downward, large consignments coming in. Freights 
from Bilbao home reported bad, and down to 4s, 9d. for Cardiff. 
Briton Ferry is more brisk than Cardiff with these freights. Very 
few consignments of iron ore came in to Newport or Cardiff last 
week. Two for Newport, Mon., totalled 3100 tons. Most of the 
ironworks are well stocked. Last quotations, Cardiff: Tafna, 
13s. 3d. to 13s. 6d.; Rubio, 13s, 9d. Swansea figures: Tafna, 
14s, 6d.; Rubio, 15s. ex ship Swansea 30 days. 

On ’Change, Swansea, mid-week, it was stated that pig iron 
warrants had just maintained their position during the past week, 
showing from 4d. to 2d. per ton advance. It was regarded 
as probable that Spanish ore would go to higher figures, through 
a further increase in the duty placed by Spain. This may be ex- 
pected to tell seriously. The works on the hills continue closed 
down, though employment is given to a large number of labourers 
and repairers. Quotations are scant: Glasgow pig iron warrants, 
45s. 114d. to 45s. 1ld.; Middlesbrough No. 3, 40s. 3d.; other 
numbers in proportion. Hematite warrants, 50s. 3d. for mixed 
numbers. Siemens tin-plate bars, best, £4 10s. All Swansea. 
Bessemer steel coke plates, 10s. to 10s. 3d.; Siemens coke finish, 
10s. 3d. to 10s. 6d.; ternes, per double box, 28 by 20 C., 18s. 6d., 
19s. 6d., to 21s.; wasters, 6d. to 1s, less than primes. Block tin, 
£70 1s. to £71 2s. 6d. Lead: English, £13 3s. 9d.; Spanish, 
£13 1s. 3d. Copper: Chili bars, £50 5s. to £50 lls. 3d. The 
make of tin-plate in the Swansea district last week totalled 47,843 
boxes ; shipment, 33,515 boxes ; present stock, 159,971 boxes. 

The shipments of tin and black plates at Swansea last month 
totalled 10,249 tons, as compared with 11,577 tons June, 1897. 
The destinations this year were as follows :—To Russia 3606 tons, 
as against 5255 ; Denmark 898, as against 30; Holland 89, against 
62; Germany 855, against 1302; France 1049, against 1720; 
Portugal 803, against 157; Italy 650, against 446; Austria 141, 
against 94 ; Greece 11, against nil ; Straits Settlements 81, against 
nil ; China 1234, against nil ; Japan 67, against nil ; United States 
765, against 2511. 

The labour outlook is better, and it is satisfactory to report a 
settlement of the strike at the three large works in the Llanelly 
district, the men having accepted the masters’ terms. No further 
complication seems likely. The quotations given, it is under- 
stood, are scarcely realised, and the demand is anything but good. 
In some quarters I hear that it is difficult to get sufficient orders 
to keep the mills going. In many the complaint is heard of a 
scarcity of tin bar. Stocks are at a minimum. Last week, at 
Gilbertson Works, Pontardawe, the two large steel mills, con- 
structed on an improved principle, similar to the huge matching 
mills of America, were started, and are doing well. A number of 
Upper Forest millmen have found employment there. The cog- 
wheels of the Duffryn three-mil! engine have been replaced, and 
two of the mills were started on Monday. 

Considerable public interest has been displayed in the settle- 
ment at Morewood’s works by the new syndicate. The principals 
include Mr. William Williams, late M.P. for the Swansea district, 
and it is expected that the works will be under the management 
of Mr. Frank Thomas, of Lydney. The belief is that they will be 
in full activity before the month is out. Of the three works in 
Llanelly that were stopped temporarily, two are now in steady 
drive, and the other daily expected. 

The Neath, Pontardawe, and Brynmawr Railway Bill came on 
Tuesday before the Unopposed Committee of the House of Lords, 
and was ordered to be revorted for third reading. 

A committee of the Swansea Corporation having visited the 
Birmingham waterworks, Rhayader, and reported thereon, it was 
decided this week to proceed on similar lines at the Swansea works 
with regard to the cooking for the men, religious services, and 
education of the children as followed at the Rhayader township. 
The South Wales Employers’ Indemnity Society held their first 
meeting this week in Cardiff. There was a good attendance, and 
the secretary reported that twenty-one colliery companies had 
made formal application to join. The number of workmen at 
these collieries total 42,550, and this was regarded as a very satis- 
factory start. Intimation was also given that the memorandum 
and articles of association were under consideration by a very large 
number of colliery companies, but sufficient time had not yet been 
given for their decision. This was confidently expected to be 
favourable. 

At Newport, Mon., this week it was reported that the water 
supply was unsatisfactory. They had sufficient for three months, 
but 60 million gallons less than last year. Satisfactory reports 
came to hand from the new works at Bentwood. Mr. Baldwin 
Latham, the engineer, reported that the aqueduct with iron pipes, 
provided for in the origina! plans, and which he estimated to cost 
£50,332, would be substituted by one constructed of brickwork, 
which would cost £37,420, and yield a million gallons of water 
more daily. 

Lord Windsor has deposited a petition in the Private Bill-office 
of the House of Lords, praying to be heard by counsel against 
alterations in the Windsor Dock—Cardiff—Bill when it reaches the 
Select Committee stage. 

A good deal of feeling has been aroused in the Llanelly district, 
consequent upon the rejection of the Llanelly and Pontardulais 
Railway Bill by the Lords Committee. It was thought that it would 
have done much in the development of the town and district, and 
strenuous efforts are to be made until it is won. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ON the iron and steel market in Silesia both raw and mana- 
factured material continue in active request, with prices generally 
inclined to tend upwards. Alterations of importance cannot, 
however, be reported to have taken place since former letters, 
Establishments in all branches of the engineering trade are briskly 
engaged, with orders on their books to carry them well over the 
next months. 

The Rhenish- Westphalian iron industry presents a bright aspect, 
There is a good business done in pig iron, stocks showing a de- 


export bounty from M. 6 on M. 3 p.t. on one-third of the quantity 
sold. Prices for pig iron show no variation. Blooms are Betting 
rather scarce, but that is generally the case at this time of the 
year. The manufactured iron trades are very briskly engaged 
and orders are so plentiful that the maintenance of the present 
state of activity at most of the mills may be expected to continue 
for a long time, 

The plate and sheet trade is showing new life in all departments, 
and the girder mills are in a most excellent position as regards 
employment ; dealers frequently have to grant six or eight weeks 
as term of delivery. But in spite of the increasing employment 
in the girder trade, prices still show very little inclination to moyg 
eaeen . The wire business continues somewhat moderately ep. 
gaged, although there is an undeniably better feeling shown 
generally. An extraordinarily good demand is reported in rajj. 
way material, and the locomotive and wagon-building establish. 
ments all over the district are vigorously occupied, and will 
remain so for some time to come, Several heavy rail orders haye 
quite recently been given out by the State Railways, 

Demand and inquiry in the German coal trade increase from 
week to week. In Rheinland-Westphalia a rise of 0°50 p.t. for 
coke was resolved upon, which brings the price of coke on 
M. 8°50 p.t. 

The movement in the prices of German coal during the past ten 
years is shown by the following :—In January, 1888, dry coal was 
sold at M. 5°10 p.t. on the Rhenish-Westphalian market ; steam 
coal, M. 5°70 p.t.; and best steam coal, M. 5°80 p.t. Before the 
year ended alt three sorts had risen M, 1 p.t., quotations being 
M. 6, M. 6°70, and M. 6°85 p.t. No alteration in price was then 
perceptible until the great strike came, in May, 1889. When, 
after the ending of the strike, prices for coal were again 
fixed, a rise of about £0 per cent. was perceptible, M. 9°25 
and M. 10°30 p.t. being quoted for the above-named sorts. A 
steady upward movement in quotations for coal then began, until, 
in February, 1890, the maximum of M, 12°75, M. 13, and M. 14°75 
was reached. For about three months these rates were well main. 
tained, then a slowly decreasing tendency began to be experienced, 
until, on May Ist, 1893, the Rhenish- Westphalian Coal Convention 
was formed, At that period dry coal was sold at M. 7°50 p.t.; 
steam coal, M, 7°75 p.t.; and best steam coal, M. 8 p.t. Prices 
remained the same for about a year, then M. 8 p.t was quoted for 
steam coal and M. 9 p.t. for best steam ; while dry coal continued 
to be quoted M. 7°50 p.t. for three years and eight months, -viz,, 
from January Ist, 1893, to September Ist, 1896. Then it advanced 
on M. 8 p.t., and in March, Ts97, rose on M. 8°38 p.t., which is 
the present price. Steam coal rose on M, 8°63 and best steam 
coal on M. 8°63 p.t. at the end of 1897, and have during the 
present year met with very slight advances only. 

The Austro-Hungarian iron market presents no interesting 
feature, nearly all departments being but indifferently engaged. 
Consumers and dealers, as a rule, simply buy to meet hand-to- 
mouth requirements. A normal trade is being done in structural 
iron, while sheets and axles remain neglected, and the business 
in tools, though perhaps a trifle better than before, is still only of 
a moderate description. 

Consumers for iron and steel in France show much reserve, and 
the tone of the iron market is therefore comparatively languid, 
Merchant iron is quoted 155 to 160f. p.t. in Paris ; girders fetch 
170f. to 175f. p.t. 

A brisk export trade has been transacted on the Belgian iron 
market during this week and the last, inland demand being 
regular, though not very active. The outlook generally is, how- 
ever, regarded as ensuring a certain degree of briskness in almost 
all branches of the iron industry for a good time ahead. 

Swedish export in iron and steel during the first five months of 
present year was, in raw and manufactured iron, plates, nails, Xc., 
80,137 t., against 80,989 t. for the corresponding period last year. 
Exports in iron ore were 230,098 t., against 249,299 t. in the year 
before, the falling off against last year being due to the fact that 
shipments of Gellivara ore in Lulea could not begin till in the 
middle of June. 

The iron foundry that has been built in Trapezunt is stated to 
have produced last year 7700 kilos. castings, worth 25 to 32 kreutzer 
per kilo., and the six brass foundries poner 10,752 kilos. brass 
articles, worth between 0°91 to 1°35 gold florins per kilo, The brass 
foundries are doing a De trade, it appears, output last year 
showing an increase of 50 p.c. against the year before. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

Exports for week ending July 9th were :—Coal: Foreign, 7350 

tons; and coastwise, 4460 tons. Patent fuel: 2850 tons. Imports 
for week ending July 12th were :—Pig iron, 4380 tons ; manganese, 
300 tons ; iron ore, 3450 tons; and 2 cargoes of flour. 
Coal: No quotations. Pig iron: Scotch warrants, 45s. 11d. ; 
hematite warrants, 50s. 10d., f.o.b. Cumberland ; Middlesbrough 
No, 3, 40s. 3d. prompt. Iron ore: Rubio, 13s, 6d. to 13s, 9d.; 
Tafna, 13s. to 13s, 3d. Steel: Siemens steel tin-plate bars, 
£410s. All delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood, 15s. 3d. 
to 15s. 6d, London Exchange Telegram: Copper, £50 6s, 3d.; 
Straits tin, £71 6s. 3d. 
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THE ExpLosives Act.—The twenty-second annual report of her 
Majesty’s Inspectors of Explosives has just been issued as a parlia- 
mentary paper. The growth of the trade in explosives, which was 
referred to in the annual report for 1895, has in no sense relaxed 
during the past year. Although the number of factories—138— 
has decreased by one, three new ones have been added since 1896, 
while no less than ten applications for new licences are still under 
consideration. The number of deaths from accidents by fire or 
explosion in manufacture was nine. Although this is in excess of 
last year’s number—which was only one—and greatly above the 
average for the decade—5'2—it is pointed out that it is still 
relatively inconsiderable, and presents a most satisfactory contrast 
with the figures which prevailed in the past. Of the nine deaths 
in the past year no Jess than six were due to a single accident. It 
is further remarked that the risks attending the manufacture of 
wholly new explosives, to which a large proportion of the new 
factories are applied, are less known than those connected with the 
more familiar explosives, and therefore are not so easy to provide 
against. The total number of accidents shows an increase—viz., 
160 against 134, and is above the average—134'1—for the last ten 
years, The number of deaths from accidents shows an increase 

viz., 45 against 33, and is slightly above the decennial average 
—36°5, ‘lhe number of persons injured last year was 171, as against 
111 in 1896, and is considerably above the average—118°4 ; 109 of the 
accidents causing death or personal injury occurred in the use of 
explosives and under miscellaneous conditions to which the 
controlling provisions of the Act do not apply. Such accidents 
caused 35 out of the 45 deaths, and 142 out of the 171 cases of 
injury. This leaves a balance of 51 accidents, causing ten deaths 
and injuring 29 persons in manufacture, storage, and transport, 
the conditions to which the Act applies. The result shows an 
increase—seven to ten—in the number of persons killed compared 
with the previous year, but the number of persons injured shows « 
decrease—31 to 29. During the year the first public inquiry was 
held since the passing of the Act into the question whether the 
appeal of a ge ne which had been refused a licence by the 
local authority, shou dbe allowed. This was the appeal of the 
Schultze Gunpowder Company, Limited, against the County 
Council at Southampton, which resulted in favour of the appellants. 
The inspectors profess to be thoroughly satisfied with the ‘ sound 








thirty days less 24; steam and bituminous coals, coke, and 


crease, The blast furnace works of Luxemburg have reduced the 





—. working of the system of licensing as laid down by the 
plosives Act of 1375.” 
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AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, June 30th. 

THERE is an abundance of money in financial 
circles, which does not extend to all avenues of 
pusiness. The total volume of business for the 
palf-year is in excess of the phenomenal year of 
1892. Prices are lower, production heavier, 
margins less, but commercial risks are also less, 
The agriculture interests lead, and a heavy 
domesticand foreign demand is maintained. Latest 
estimates show the largest crops ever harvested. 
In the iron, steel, coal, and machinery lines, fair 
conditions prevail. Iron and steel have weakened, 
and brokers representing consumers have strongly 
advised that, if present quotations on furnace and 
mill products continue into July, to place con- 
tracts to cover their probable supplies into early 
winter. A few have already done so. Large 
offerings of iron are being made, as furnace men 
are unwilling to permit an accumulation and will 
not come down to banking a part of their capacity. 
Pennsylvania and Ohio furnaces are pretty well 
cold up, especially those on Bessemer and basic 
irons. The Western rolling mills are booking 
autumn business steadily, the policy being to 
secure raw material as fast as ice for finished 
Pipe and tube works are 
gathering in fair orders. Merchant steel orders 
this week were taken at full prices. This branch 
of the iron trade is full of promise because of the 
general activity in industries wherein steel is 
used. The machine tool works are particularly 
busy, and heavy machines, for rolling mills and 
all kinds of manufacturing plants, are now being 
contracted for. The demand for electrical 
equipments is again increasing, and all the well- 
established plants are paying good dividends, 
The one evil which American enterprise has to 
guard against at this time is that of over produc- 
tion. A higher view of self-interest in this regard 
now prevails, and organisation means more than it 
did a few years ago, Then, during the past three 
or four years there has been so much _inter- 
course of manufacturers that the rough edges 
have worn off and much consolidation has taken 
place, and mutual understandings arrived at in 
other cases, that there is a prospect for more 
intelligent competition. Then the outlets in 
countries beyond the seas are diverting attention 
from home markets, and they serve as an escape 
valve to enterprise, 


products are received, 








THE MOTIVE POWER SUPPLIED 
BY THE RIVER ARC. 
BeLow Modane the waters of the Arc are 


utilised for supplying motive power to several 
large industrial establishments. The first of 
these is at La Praz, 3? miles from Modane, the 
water being diverted by damming the stream 
about half-way down into a large reservoir to 
facilitate the deposit‘on of the sand, which is 
brought down in such large quantity by the 
current that, even with this precaution, the 
turbines are worn out after six months’ continuous 
work. A conduit 80in. in width, made of boiler 
plate 0°275in.—7 mm.—at the upper end and 
0 39in. -10mm,—at the lower end, and supported 
on pillars of masonry 80in. apart, conveys the 
water from the settling basin, a distance of 
1640 yards, the fall being 115ft.—35 m.—and the 
delivery 1540 gallons—7 cubic metres—per 
second. There are a number of small turbines 
and three of 700-horse power each, the latter 
worked at a speed of 300 revolutions per minute 
and coupled direct on to vertical-shaft dynamos, 
two of which are of the 24-pole type, and the 
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| 14,552. ImpLemenNT for CLEANING Disues, C. E. Challis, 


| 
14,628. 


THE PATENT JOURNAL. | 


| 
Condensed from “The Mlustrated Official Journal of | 
Patents.” | 


Application for Letters Patent. 





*.* When inventions have been “‘ communicated" the 
name and address of the communicating party are 
printed in italics. 

lst July, 1898, 
14,546. Bossins, J. A. Sutcliffe and G. Paley, London. 


14,547. Skint - SUPPORTING Bett, H. M. Knight, 
London. 
14,548. ELectRic Contact Makers, E. W. Bowles, 


London, 
14,549. Pipetre, P. Weissgerber, London. 
14,550. Pree Joints, W. C. Humphrey, London. 
14,551. Saniras Smoxina Mixture, R. Auerbach, 
London. 


London. 

14,558. ENcravina on Strong Surraces, E. W. Smith, 
London. 

14,554. REFRIGERATING Apparatus, W. W. Harris, 
London. 

4,555, Watgerina-cans, W. Hardy, Birmingham. 

14,556. PREVENTING FRAUDULENT RE-FILLING Of BOTTLES, 
C. J. Bishop, Liverpool. 

14,557. TREATING OILs, J. Ashworth, Manchester. 

14,558. Winpow-sasH Fastener, J. H. Smith, Bir- 
mingham, 

14,559. Umprevias, W. L. Milligan, Liverpool. 

14,560. Propucine Literature for the Biinp, J. G. 
Fisher and W. Littlewood, Manchester. 

14,561. Imrratinc Hanp Emprorpery, P. Dognin, 
Liverpool. 

14,562. TRANSFERRING RotatING Parts, N. Basenach, 
Liverpool. 

14,568. Motor Venicies, H. H. Lake.—(M. Giusti and 
Co., Italy.) 

14,564. Fare Inpicator for Cans, F. W. G. Bruhn, 
London, 

14,565. Venrers, H. H. Lake.—(/. F. D. Wibrow and 
J. Paul, Germany.) 

14,566. ELecrricaL Resistance Devices, H. H. Lake. 
—-(Stralsunder Bogen-Lampenfabrik, Geaellachast mit 
Beschriinkter Hattung, Germany.) 

14,567. Gas, M. Davoren, J. Belton, and J. Davoren, 
London. 


~~ 





14,568. EXTENSION HaNDLE APPLIANCE, A. Saunders, 
London. 

14,569. Dgoporisins Fats and O1ts, E. Andreoli, 
London. 

14,570. DecoLorisinc Farry Marvrers, E. Andreoli, 
London. 


14,571. Cuttine Macuine, J. Griffiths and E. Grosskoff, 
London. 

14,572. Warproses, J. E. Kennedy, London. | 

14 573. Exvecrric Lichtinec Switcues, L. Sunderland, 
London. 

14,574. Receptacies, A. Pearse, London. 

14.575. Rotter Gear WHEELS for Cycies, C. G. I. 

Schultz, London. 

14,576. SHors, R. Winzer, London. 

14,577. Tittinc Trucks, W. Ellingen, London. 

14,578. Cover for Raitway Detonator Sionacs, F. 
Hess and J. Zigall, London. 

14,579. TENEMENT BuiLpines, A. Turner, London. 
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14,580. SupPpoRTING ARTICLES over Gas BuRNERS, C. M. 
and J. M. Toland, London. 

14,581. Hor-arR Hgatinc Apparatus, A. R. Blasse, 
London. 

14,582. BuRNING Hyprocargon, J. Reidenbaugh, E. C. 
Dresher, and J. T. Monnett, London. 

14,583. SasH Fastener, T. Drew, Plaistow, Essex. 

14,584. SecurinGc Lapigs’ Harr into Position, J. E. 
Clennett, Stockton-on-Tees. 

14,585. Arn Heater for JAPANNING Stoves, The Dowler 
Engineering Company and T. D. Green, Birming- 
ham. 

14,586. Pyrrumatic Tires, W. A. D. Graham, Bir- 
mingham. 

14,587. Grinpinc Macutnes, C. Hofmann, Manchester. 


14,588. Apsustinc the CHains of Cycies, C. Binks, 
York. 
14,589. Onsrerric INTsRUMENT, J. Haldane-Huie.— 


(C. F. Ponder, India.) 
14,590. Temporary SroraGce of Gas, F. C. Askham, 
Sheffield 





third a unipolar machine constructed by Si q 
and developing a 15,000-ampére 40-volt current. 
At present the output of the establishment is 
about one ton of aluminium per diem, and calcium 
carbide is also manufactured ; but when the new 
conduit is completed another 10,000-horse power 
will be available—a grand total of 13,000-horse 
power This second conduit is in two lengths of 
1640 yards, The upper one is tunnelled through 
the hill-side, the lower portion, which is 94}in. 
wide, being arranged like the one already 
described. The total fall from the intake to the 
turbines—twenty-five in number—is 246ft., which, 
with a delivery of 2640 gallons—12 cubic metres— 
per second, will produce 10,000-horse power. 

About three miles lower down the river isa large 
electro-chemical works, and here the water is 
conveyed for over 1} mile through an underground 
channel to a height of 230ft. above the factory, 
being conducted to the turbines by two sheet-iron 
pipes about 330 yards long and 47in.—1°20m.— 
in diameter, with a delivery of 1760 gallons per 
second, There are twelve 200-horse power tur- 
bines and four of 400-horse power each—a total 
of 4000-horse power—all fitted with removable 
crowns, Their speed is 300 revolutions per 
minute, and they are coupled direct to Thury 
dynamos, the smaller ones of the 6-pole type and 
producing a 200-volt 500-ampére current, whilst 
the larger ones are 12-polar and develop a current 
of 1 amperes at 200 volts. In these works 
potassium chlorate, sodium chlorate, and calcium 
carbides are manufactured by the electrolytic 
process, 

The third large establishment is the Calypso 
Aluminium Works, situated about three miles 
below St. Michel, and obtaining water from the 
Valoirette through a conduit 875 yards in length, 
partly underground, which discharges into two 
iron pipes, one with a diameter of 264in.—60 cm. 
—and a capacity of 220 gallons per second, and 
the other 55in.—1°40 m.—in diameter. There 
are two 1250-horse power turbines making 140 
revolutions per minute, coupled direct to 12-pole 
W eyher and Richemond dynamos, producing a 
6000-ampére 150-volt current. An extension of 
the establishment is in contemplation, a new 
channel 3280 yards long, giving a fall of 1968ft., 
and discharging into two314in, —-80cm,—conduits, 
heing projected, which will yield an additional 
12,000-horse power.—ZInst. CLE. Abstracts. 








THE copper industry of Germany for 
the year 1897 shows an increase unparalleled in 
the trade statistics of the world. The import of 
raw od from this country has decreased, 
and now North America is the chief market for 
the German supply. 





14,591. Drivinc Potieys, W. and W. T. Speed, 
Sunderland. 

14,592. Hotpinc Lapres’ Cyciine Skirts, H. L. A. 
Timm, Glasgow. 

14,598. CaRRIAGE Lamps, W. Whiston, London. 

14,594. Umprecta Cases, W. T. Hall and J. S. 


Johnston, London. 


14,595. IRONWORK-PRESERVING Composition, K. B. 
Skeet, London. 

14,596. Wearinc AprpaREL, R. W. E. Whitehead, 
London. 


14,597. OpEntne Winpows, E., J., and C. McGloughlin, 
Limited, London. 

14,598. Lamp Stoves, T. Williams, Birmingham. 

14,599. ANopEs for ELECTRO-DEPOSITION of METALS, 
F. Greenfield, Birmingham. 

14,600. Wrixpinc Fores, H. B. Daglish and T. 
Windus, Liverpool. 

14,601, Dress CoLLar SHow Srvups, 8. Harris, J. E. 
Sheldon, and C. C. Colley, Birmingham. 


14,602. VELocIPEDE Brakes, P. Johnston, Wigton, 
Cumberland. 

14,608. ORNAMENTATION of PLaqueEs, M. Watts, Bir- 
mingham. 


14,604. VeLocivepE Brakes, T. T. Hindle and J. E. 
Wood, Bolton. 

14,605. Covers for MEeTaLLIc Boxes, W. A. Read, 
Liverpool. 

14,606. Wrnpow-cLEANING BELT, T. Tooby, London. 

14,607. Proputsion of Macninery, T. Muckalt, Lan- 
caster. 

— Cocoa Treatments, G. T. Epstein, Birming- 
ham. 

14,609. Rorary SHutTrLe SEwinc Macuines, N. Munro, 
Glasgow. 

14,610. Hypravitic PLaTE BENDING MAcHINEs, J. 
Fielding, Gloucester. 

14,611. Moutps for Makino Tires, J. Maxfield, 
London. 

14,612. Driving Gear for Lirts and Hoists, J. 
Bjérnstad and Easton, Anderson, and Goolden, 
Limited, London. 

14,613. Lock, H. N. Abell, London. 

5 Meter, F. Laarmann and H. 
London. 

14,615. Fir—E Frames, H. Beyer and The Incandes- 
cent Fire Mantle and Stove Company, Limited, 
London. 

14,616. ACETYLENE Gas, M. Fournier, London. 

14,617. ENAMEL Piares, A. J. A. Berthelier, Liverpool. 

14,618. AgriaL Fiyinc Macuine, H. 8. F. Warth, 
Birmingham. 

14,619. Improvinec Furnack Dravout, W. P. Thomp- 
son.—(A. Brechot, France.) 

14,620. ACETYLENE Lamps 
Smedley, Liverpool. 

14,621. Fastenincs of Packina Casgs, H. Steinberg, 
London. 

14,622. SappLgs, W. Brampton, Birmingham. 

14,623. Loom Pickinc Morion, 8. and E. Brookes, 
London. 

14,624. Drivina Gear for Manores, R. Varley, J. 
Butterfield, J. Smith, and 8S. Barret, Keighley. 

14,625. INKWELL, J. Tilotson, Keighley. 

14,626. STONE-CRUSHING APPARATUS, H. C. Norman, 
London. 

14,627. Dyr for Trextite Fasrics, 8S. M. Angel, 
London. 


Brockelt, 


and GeENERaToRS, E. 





Countinc Nexpies, P. Jensen. —(J. Vine, 
Norway.) 

14,629. Cocks, W. H. Bushell and L. R. 8. Tomalin, 
ndon. 


14,630. CALENDAR, A. Fridl, London. 

14,681. EnLarGcinac Piastic Osszcts, E. Uhlmann, 
London. 

14,6382. SHop Winpow SHow Frame, C. M. Simons, 


ndon. 

14,633. Jomntine Raixs, P. Hulburd and R. Weather- 
burn, London. 

14,684. CLeaRING Gas Service Pipes, H. H. Jones, 
London. 

14,685. Toor, M. Levi, London. 

14,686. ADJUSTABLE STaIR Rop Eyes, G. H. C. Butler, 
Birmingham. 

14,637. JorntLEss Pressep Stair Rop Eve, G. H. C. 
Butler, Birmingham. 

14,688. IoniTInG Lamps, P. M. Just ce.—-(F. 0. M. 
Mundy, South African Republic.) 

14,639. Stream Generators, H.J.C.and J. A. Pattison, 
London. 

14,640, ORDNANCE of LARGE CaLiprg, C. von Hanneken, 
London. 

14,641. Rexier VaLve for Borrizes, W. and N. Pirrie, 
London. 

14,642. Servina Wicks with Wax, A. Ferraguti, 
London. 

14.643, Floats used with Trawt Nets, J. Briggs, 
Glasgow. 

14,644. PoLisuine Burra, J. Thomson and F. Smart, 
Glasgow. 

14,645. Sotperina, D. Wells and M. 
London. 

14,646. Srwinc Macuines for Boots, H. 8. Ellis, 
London, 

14,647. Zisc OxipE, R. Matthews, London. 

14,648. Extractinc Caemicat Propvets, L. C. Reese, 
London. 

14,649, Trunks, H. King, London. 


H. Strauss, 


14,650. Actions of PriaNnorortes, G. O. Heine, 
London, 
14,651. CoIN-opgRATED Macuines, E. Hohmann, 


Berlin. 

14,652. Tripop for SuppoRTING CaMERAS, W. Greenwood, 
London. 

14,653. Foor-rest for Cycies, J. W. 
Truro. 

14,654. Brick Kiins, W. Heinrichs, Barmen, Ger- 
many. 

14,655. Biinp Corp, 8. H. Keeling and F. C. Smith, 
Birmingham. 

14,656. RoLLER Bearinos, H. Timken and R. Heiuzel- 
man, London. 


Haughton, 


4th July, 1898. 
14,657. WaTreR-cLosets, W. Oates, Halifax. 
1 . Weicuine Macuriygs, G. H. Denison, Leeds. 





4,659, Buuiets, L. B. Taylor, Birmingham. 

14,660. Trouser Fastentnos, K. 8. Murray and H. J. 
Chadd, London. 

14,661. Jornt for [INTERSECTION Boxes, R. A. Douglas, 
Edinburgh. 

14.662. Liver Gexats, D. Bradford, Somerton, Somer- 
set. 

14,663. Specrac.e Casz, W. Jones, Cardiff. 

14,664. Sprayinc Apparatvs, B. R. Phillipson and 8. 
H. Pillar, Dublin. 


| 14,665. Cyc_e Brake W. Saunders, Kilmarnock. 


14,666. ELectricaL FusisLe Cut-outs, A. J. Howard, 
Taunton. 

14,667. Nam Manuracturge, J. Edge. —(R. Wood, 
Victoria.) 

14,668. HeLmets, W. Vero, jun., Sheffield. 

14,669. Sroppinc Runaway Horsgs, 
Sheffield. 

14,670. Cycies, W. J. Ginder, Birmingham. 

14,671. BrcycLe Rests, C. A. Roepke Manchester. 

14,672. Cyciists’ SIGNALLING APPARATUS, S. J. Straus, 
London. 

14,673. Huss, J. 8. Edge and J. Hall-Wright, Bir- 
mingham. 

14,674. Ro_iinc Tuses, R. Heathfield and G. Palmer, 
Birmingham. 

14,675. SHanxs for Burrons, &c., A. Fenwick, Bir- 
mingham. 

14,676. Looms, J. J. Haye, Glasgow. 

14,677. Boots, R. Gibson, Dunblane, N.B. 

14,678. Stkam Topacco Pipe CLEANER, F. Holland and 
A. F. Sherry, Patricroft, near Manchester. 

14,679. MovLpine Reiger MopkLs, J. Jaquiss, Cradley 
Heath, Staffs. 

14,680. Fcornace Doors, J. Lewis, St. Georges, near 
Wellington, Shropshire. 

14,681. Puncues for Puncninc Macuings, C. Pick, 
Manchester. 

14,682. Moror Winpine, W. R. Pidgeon and E. F. 
Bradley, London. 

14,6°3. Pump, W. R. Pidgeon and E. F. Bradley, 
London. 

14,684. ReauLator for Twine Cases, T. J. Monaghan 
and D. Longton, Burnley. 

14,685. WHEELS and Tires for Carriaces, A. W. Knight, 
London. 

14.686. Purtryine Gases, J. W. Martin, Clacton-on-Sea, 

LSSexX. 

14,687. Pix, J. Baum, London. 

14,688. PNEUMATIC SADDLE, L. Widdershoven, Glasgow. 

14,689. VaLve, I. Qurin, Cologne, Germany. 

14,690. CARGO-DIsCHARGING APPARATUS, J. Wylie, 
Glasgow. 

14,691. Mountinc CycLe WHEELS, F. E. T. Copley, 

Nottingham. 

14,692. WATER-VRHICLE Drivino Gear, T. H. A. Lukatis, 
London. 

14,698. SappLes, T. Webb, London. 

14,694. ELectric Lamps, E. Buchholtz and J. Taylor, 
London. 

14,695. HoppereD Raitway Wacons, G. W. Ettenger, 
London. 

14,696. Watt Paper Composition, P. W. H. Gray, 
London. 

14,697. Spokes, T. Dawber, ome, 5 

14,698. ComposiTE CrrcuLaR Saws, E. and J. Raybould, 
London. 

14,699. Lockina Cycies, E. Schaefer and P. Klose, 
London. 

14,700. Brake Biocks, R. Thomson, London. 

14,701. SrretTcHING ViotIn Srrinas, J. Robertson, 
London. 

14,702. Fasrgntna Winpow Sasuxes, G. L. Monro, 
London, 

14,708. Securinc CarRiaGE Doors, E. F. Gilbert, 
London. 

14,704. Vatves, J. Coxon, London. 

14,705. Barus, R. Chidlaw and W. Jones, London. 

14,706. WHEELS, 8S. H. Crocker, London. 

14,707. ACETYLENE GENERATORS, Sir C. S. Forbes, 
London. 

14,708. Driving Gear, L. E. Cowey, London. 

14,709. CoIN-CONTROLLED MecHanisM, A. B. Langham, 
London. 

14,710. Apparatus for DriLLInc Howes, T. V. Wood- 
house, Liverpool. 

14,711. Motor Cars, E. H. Clift, London. 

14,712. Covptine Venicies, V. Ullmann 
Pekarek, Liverpool. 

14,718. GENERATING ACETYLENE Gas, H. H. Lake.— 
(La Compagnie Continentale d’ Incandescence et de Chauf- 
Sage, Belgium.) 

14,714. Vacuum Drevecrrics, D. Martini, Farnham, 
Surrey. 

14,715. TusuLarR Conpurts for ELEecrric WrirRrxe, T. 
Taylor, Birmingham. 

14,716. Opener for StoppERED Bortries, E. Horsey, 
London. 

14,717. Hottow Rims for Cycte WueE ts, W. Deiwiks, 
London, 

14,718. Metatiic Capsutes for Gases, J. B. Bourseau, 
London. 

14,719. WHEEL Coverinos, C. Rose.—(W. N. Blount, 
India.) 

14,720. DousLe-sipk RuLinc Macuing, F. W. Vickery, 
London, 


W. Ullyot, 








and K. 








i Sa Locomotive Encings, W. M. Smith’ 

ndon. 

14,722. Gas Cooxina-stoves, T. C. Wilson, London. 

14,723. Mouipine “ Buncues,” for Cigars, A. Wool’, 
London. 

14,724. Raprp Tannino, G. Feith, London. 

14,725. VARIABLE SPEED DrivinG Gear, W. Erker and 
O. Léffler, London. 

14,726. Primary Batreriges, W. Rowbotham, Londcn. 

14,727. Serine Bat, G. Echsle, London. 

14,728. SuLpHuR Trioxipg, O. Imray.—(The Farbierie 
vormals Meister, Lucius, and Briining, Germany.) 

14,729. GENERATING ACETYLENE, G. Gastaldi, London. 

14,720. BLackine Brusues, P. Hugo and F. Wittstock, 
London. 

14,731. Ersyt Auconon, O. Imray.(G@. H. Benjamin, 
United States.) 

14,732. DistrRisuTinc ELEecrrica, Power, M. [eri, 
London. 

14,733. MepictnaL Capsutes, D. Genesc, London. 

14,734. Ick-makiNG CELLS, L. Sterne, London. 

14,735. AuromaTic Car Brakes, J. H. K. McCollum, 
R. Elmsley, and W. H. Brouse, London. 

14,736. Proputsion of Venicites, A. L. P. Chasles, 
London. 

14.737. HeatInc FeEp-waTeR for Steam GENERATORS, 
J. Oliver, London. 

14,738. Mupcuarps for Pneumatic Tires, 8. Dunlop 
and G. H. Oatway, London. 
14,739. Roap Locomotives for 
poses, P. J. Parmiter, London. 
14,740. Sirpine TusEs, J. P. Mayne, London. 








AGRICULTURAL PurR- 


14,741. Boxes for Harcutne Ecos, 8. Simmins, 
London. 
14,742. Booxsinptnc, W. Boehner and M. B. 


Schnauder, Chicago. 
14,743. Brrp Cake, F. F. Lambert, London. 


5th July, 1898. 


14,744. Tz Cup, B. Clarke, jun., London. 

14,745. Formation of Topacco Pipss, G. B. Fanner, 
Hanley, Staffordshire. 

14,746. Inp1Ia-RUBBERS, M. Zingler, London. 

14,747. Murar Pipes, F. Schilling and J. Schurz, 
Halifax. 

14,748. SMOKE-CONSUMING FirE-GRaTES, J. Thrush and 
L. W. de Grave, Derby. 

14,749. UMBRELLA Furniture, H. Jones, Manchester. 

14,750. ConnecTING FLats to their Cuarys, R. Taylor. 
jun., Manchester 


14,751. Grinpinc Macuines, ©. Hofmann, Man- 
chester. 
14,752. Brakes for RatLway Wacons, E. Warner, 


Northampton. 

14,753. Srayina CarrtaGE Wrnpows when ParTIALLy 
Lowerep, M. W. Latimer, Belfast. 

14,754. CommunicaTInG between PassENGERS and 
Gvuarpbs on Trays, H. Brownhill, Birmingham. 
4,755. CoLiars, A. G. Brookes.({The Fenwick Colla: 
and Cuff Machine Company, United States.) 


| 14,756. Cottars, A. G. Brookes.—(7The Fenwick (cl’a 


and Cuff Machine Company, United States.) 

14,757. CycLe Pepats, 0. Pihlfeldt, Birmingham. 

14,758. Stripep TextTiLe Fasrics, C. H. Taylor.-(/. 
Santoux, France.) 

14,759. Pack1ne Borrt.es, J. Smith, Glasgow. 

14,760. CHALK ATTACHMENT for BILLIARD TasBieEs, J. 
Mayer and G. Davies, Hanley. 

14,761. ELrectricat Sarety Fuses, W. E. Langdon, 
Derby. 

14,762. Cross Tuses for Vertical Boriers, I. Morris, 
Bilston, Staffs. 

14,768. SHEET FoLtpinc Macuines, E. T. Cleathero, 
London. 

14,764. Frxinc Yarn in Cops, A. Marr, Manchester. 

14,765. FLANGED WHEEL and Ratu Brarines, E. Cuffe, 
Richmond-on-Thames. 

14,766. Sewinc Macurygs, W. H. Inslee.—(The Singr, 
Manufacturing Company, United States.) 

14,767. Sewrnc Macuine Lap Seam FELiers, W. H. 
Inslee.—(The Singer Manufacturing Company, United 
States.) 

14,768. Cyciists’ Hitt Curse, C.,J. B., and E. Lane, 
London. 

14,769. Licutine CycLe Lamps, W. Ward and F. Burris, 
Bristol. 

14,770. Lusricatinc Cycite Gearino, D. D. Barr, 
Kilbarchan, Renfrewshire. 

14,771. Beenives, W. P. Meadows, Leicester. 

14,772. RuppErs, A. D. Wedgwood, Dumbarton, N.B. 

14,773. CLostnc Device for Or Cans, Rippingille’s 
Albion Lamp Company, Limited, and A. E. Han- 
cock, Birmingham. 

14,774. SupporTING Lamp GaLLeRigs, Rippingille’s 
Albion Lamp Co., Limited, and A. E. Hancock, Bir- 
mingham. 

14,775. Toy, W. Warren, Hanley. 

14,776. Hat Prys, W.) A. Callanan and A. Ronald, 
London. 

14,777. SELF-SEALING PRESERVE Jars, A. Legrand, 
London. 

14,778. Prevmatic Cusuions, C. A. Allison.—(W. N. 
Amory, United States.) 

14,779. Loom Grip, D. D. Hayhurst and J. Leach, 
Accrington. 

14,780. Macnesium Carpipg, J. E. T. Woods and W. 
A. Byrom, London. 

14,781. INTERLOCKING Device, A. J. Boult.—(C. Sears, 
United Stat: x.) 

14,782. ALTERING Roiuine Stock Gaver, L. Pearce, 
London. 

14,7838. Maximum THERMOMKTERS, G. 
London. 

14,784. HanpLes for CaRR1AGE Doors, F. E. Appleby, 
London. 

14,785. CoupLinc Dynamos, G. Dettmer, London. 

14,786. MertHop of Brixprxc Music, P. Jackson, 
London. 

14,787. DispLayinc Apparatus, A. V. Palmer and E, 
M. Venning, London. 
14,788. Fryinc Foops, P. 

London. 

14,789. Kees, T. A. Prince, London. 

14,790. Tray, A. P. Jones.—(J. P. Robertson, New South 
Wales.) 

14,791. Liguip Furi Burners, P. 
cock, and E, Oddy, London. 

14,792. Practice of VELociPEDE Rip1no, J. Dring and 
E. M. Plummer, London. 

14,793. InsuLators, The British Thomson-Houston 
Company, Limited.(B. Willard, United States.) 

14,794. CHain Links, P. A. Newton.—({The Locke Ste! 
Belt Company, United States.) 

14,795. OBTAINING Baryta, O. Imray.—(G@. B. Junius, 
France.) 

14,796. SipHon Borries, A. W. Haig and W. Carter, 
London. 

14,797. Rotary Steam Enornss, J. C. Chapman.— 
(M. V. B. Howe, United States.) 

14,798. Pipgs, J. Hamblet and J. Parker, Birmingham. 

14,799. Syrincgs, A. Pumphery, Birmingham. 

14,800. ELectricaL Heaters, R. V. R. Sill, London. 

14,801. Drivina Gear for VELociPepEs, O. Zeland, 
London. 

14,802. Sappies for Ve.ocipeprs, J. 8. Wright, 
London. 

14,803. Repropucinc Sounp Recorps, G. Bettini, 
London. 

14,804. Carponic Actp Gas, W. Saward.—(&. L. C. 
Schiff, Holland.) 

14,805. MeraLiic WHEEL Rims, C. K. Welch, London. 

14,806. BorrLe Wasuers, W. J. Cunningham, London. 

14,807. CLorues Rack, J. Manny, jun., London. 

14,808. Banso Macutngs, C. Sucker, London. 

14,809. Execrric AccumuLatTors, W. H. Smith ana W. 
Willis, London. 

14,810. ELectric Coupiinas, W. J. Davy, London. 
14,811. OystER OpeNnER, W. Hicks and R. Hickling, 
London. é 
14,812. Can for Preserved Fruits, J. J. Heins, 

London. 
14,813. SrructuRE of Bripers, E. Easton, London. 


W. Simpson, 


Ingham and P. Haggas, 


Davies, B. Wood- 








Lead 


THE 








14,514. Proprction of Puoro-RELIEVO IMpREsSIONS, D. 
Lichtenberg-Madsen, London. 

14,815. Bansogs, J. E. Dallas, London. 

14,816. Garaerine Fruit, J. P. O'Neill, London. 

14,817. Connectinc Metat Cars on Roors, F. J. D. 
Hiillinghorst, London. 

14,818. Preservine MILK, A. Sweetser, London. 

14,819. Mecuantsm for CarRIER of PILRE-CUTTING 
Knire, W. T. Whiteman.—(Ta Société Anonyne du 
Pheenir, Belgiuia.) 

14,820. PotisHine Srret Bais, W. P. Thompson.— 
(S. Guldmaan, Germany.) 

14,821. Guipes for Die Srocks, W. P. Thompson,—‘4. 

dai, United States ) 








14,822. Writinc SLaTE FRamEs, W. P. Thompson.— 
(G. M. Beyer, United States.) 
14823. Hratine and VenticatinG Systems, W. P. 


Thompson.-{(The American Iacandescent Gas Cow- 
iu, Onited States.) 

14.824. Pannixiys for CarRRYING MkaLs, D. 
London, 

44,825. Marcu Macaings, W. E. Cook, Liverpool. 

14,826. Extecrric Raitways, R. Belfield.—(7he West- 

inghouse Eleetrie and Manufacturing Company, 

United States.) 

,827. RoLtiters for Benptnc Iron Pips, C. Weber, 

ondon. 

14,828. Typg-writinc Macuinges, H. J. Haddan. 
(The Keyston? Typ writer Company, Unit d States.) 

14,829. Cycces, G. C. Marks.-(J. Peanes, France.) 


Babbe, 
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14,830. Apparatcs for Drittinc WeLLs, S. Adams, 
London. 
14,£31. Protective Guarps for TRawcars, J. Megown, 
London 
14,832. Psrumatic Trrk Covers, H. J. 
Swainson, and 8S. Shuttleworth, London. 
oo CaBLE INsPECTION Cuampers, F. Franklin, 
London. 
14,834. Boiries, J. B. Marshall, London. 
14,835. Etecrricat CuraTIVE APPLIANCES, J. Gallegos, 
London. 
14,836. Devicr for Cutrrxne Out Partrerns, F. Price, 
London. 
14,837. WaTER-TIGHT MANHOLE Covers, R. A. Douglas, 
Edinburgh. 
14,838. Hostery, G. F. Sturgess, Leicester. 
14,889. ELecrro Deposition of Mrrtats, E. Andreoli, 
London. 
14,840. CanpLE Howper, H. J. Loney and A. J. Jung, 
Finchley. 
14,841. Guarp for Crrcutar Saws, J. Campbell, Man- 
chester. 
14,842. ArracHtna LEE-BoaRDs to Boats, F. J. Fox, 
London. 
14.843. Batt Bearincs for Cycres, B. J. Maloney, 
Edinburgh. 
14,844. Surp’s Bertus for Housrs, A. Almack, London. 
14,845. CaRDING ENoINEs, J. McQueen, G. E. Ross, 
and A. Griffiths, Manchester. 
14,846. Currrna Rasp Teetn, T. P. Lockwood and F. 
Potts, Sheffield. 
14,847. Brarrnos, A. Sowden, Halifax. 
14,848. CoNCEALED Sprinos, F. Menzies, A. Urquhart, 
and A. French, Queensferry. 
14,849. SusPpENDING CLIP for UMBRELLAS, F. Cowburn, 
Blackburn. 
14,850. Repuctne Mortauity of Sager, G. M. Laird, 
Glasgow. 
14,85t. Metat Tcses, B F. McTear and W. Lindsay, 
Rainbill, Lancs. 
14,*52. Domestic Fire-Escapes, L. Franklin, London. 
14,53. MvusicaL InstruMENts, W. M. Robinson, V. 
Needham, and G. Collins, Liverpool. 
14,854. Sasa Fasreyers, F. E. Walker, Birmingham. 
14,855. LirHocrapHtic TRANSFERS, J. P. Hewitt and A. 
2. Blizzard, Hanley, Staffs. 
5. Crank Driving Mecuanism, J. M. Collins, 
asSgZow. 
14,857. CycLes, 8. Cooper, Manchester. 
ee GENERATING ACETYLENE Gass, J. E. Scarth, 
eds. 
14,859. PickLte and Sucar Tonas, F. 
Harrogate, Yorks. 
14,860. Turnover Drartes, W. Collins, Sons, and 
Co., Limited, and H. Drysdale, jun., Glasgow. 
14,861. CLeaRER Brackets for SPINNING MACHINEs, 
J. G. Nuttall, Rochdale. 
14,862. Ark Mattresses, J. Liddle. 
United States) 
14,863. Composrrion for Coatixc Satps’ Bottoms, R. 
Seat rook, Loudon. 
14,864. Castors for Furniture, R. 8S. Knott, London. 
14,865. Smokers’ Hanpy Packet, E. Thomas, Plum- 
stead, Kent. 
14,>66. Pygumatic Trres for Cycies, W. J. Torrington, 
London. 
14,867. Srrercursa Wire Matrresses, H. 
London. 
14 $68. Primary Bartrertigs, P. Stiens, London. 
14,359. Preventine the Scatrerins of Horses’ Foon, 
A. Neverson, Peakirk, near Peterboro’. 
14,570. Brastinc Powpgrs, G. Beneke, London. 
14,871. Hat Boxes, E. H., E. A., and P. A. Roebuck, 
London. 
14,872. PREVENTING VIBRATIONS of Enarnks, I. Witten- 
berg, London. 
14,873. SHeet and Prats Giass, P. T. Sievert, London. 
14.874. IscreasinG IncanpEscEent Gas Licut Power, 
J. Lester, London. 
14.875. AcTUATING BULKHEAD Doors, A. W. Mont- 
gomery-Moore, London. 
14,876. Games and Puzzizs, W. 
London. 
14.877. SpreD-aLTERING Gear for MoTor VEHICLES, 
{. and T. W. Cordingley, and J. Smith, London. 
14,878. WasHING Macuine, H. Kiihne, London. 
14,879. CoIN-FREED APPARATUS for RAILWAY TICKETS, 
A. Schoeller, London. 
14,880. VENTILATING Structures, J. Stott, London. 
14,881. Maxinc CorrerE, W. P. Thompson.-(M. EF. 
Morel, France.) 
4,882. Topacco Pips, A. C. Greene, Liverpool. 
14,883. Pickinc Betts for Mryerats, R. H. Silcock, 
Liverpool. 
14,884. Exercisinc the Fixcers, &c., W. L. Rushton, 
Liverpool. 
35. LABELLING Tins, 8. Fyfe and W. C. Peacock, 
Liverpool. 
14,886. BoTTLE-LABELLING MACHINES, S. Fife and W. C. 
Peacock, Liverpool. 
14,887. PropELLING Bicycies, C. W. Vosper and C. 
Baker, Exeter. 
14,888. Conretti, A. Farcat, London. 
14,889. Devick for WALKING-sTICKs, G, 
thwaite, London. 


White, E. 





H. Knights, 


°E. E. Sanuel, 


Brown, 





W. Smor- 


14,890. MoTOR-PROPELLED VEHICLES, E. Latham, 
London. 
14,891. ExpiLosion Encines, J. G. Glover and T. 


Meacock, London. 

14,892. Apparatus for ADVERTISING, C. G. Fricker, 
London. 

14,898. WEEDING IMPLEMENTS, J. Mealor, London. 

14.894. Razor Strops, I. A. Keene, London. 

14,895. EruyLenr, W. H. Akester, High Holborn. 

14,896. Vacuum Brake for Trains, J. and H. E. 
Gresham, Manchester. 

14,897. TREATING Woop, A. J. de Hailes, T. H. Red- 
wood, and H. V. Simpson, London. 

14,898. Trres, J. E. Buckingham, London. 

14,899. DeEcorRTICATING Macuinery, H. 
London. 

14,900. Warprosg, F. Vogel, Londor. 

14,901. Orn VaportsER and Burner, F. B. D. Paynter, 
London. 

14,902. Cases, L. T. B. Saunderson, London. 

14,908. Steerinc Bar Hanpies for Cycies, K. Wagner, 
London. 


Heinrich, 


11,904. Tonacco Wrapper and Povwcn, J. 8. Cooke, | 


London. 
14.905. Steps, R. H. Edwards, London. 


A. Whitworth, | 


14,906. CHANGEABLE Grar for Cycies, J. W. Ortlepp, 
London. 

14,907. Arc Lamp, F. Klostermann, London. 

14,908, Bap Suert, P. Chiantore, London. 

14,909. ELectric Conpurts, J. Pefchek, 011 Charlton, 
Kent. 
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14,910. Game, IT. O. and J. O. Roberts, Gloucester. 

14,911. Optarnine ALumina, J. T. Hewitt and F. G. 
Pope, London. 

11,912. Hats, H. A. Stewart, Reading. 

14,913, ACETYLENE GENERATORS, T. Lyons, Blackburn. 

14,914. SrRatNeR Cover, T. Whyman and T. W. Alsop, 
Falkirk, N.B. 

14,915, Cork, C. H. Matthews and M. E. Park, New- 
town, North Wales. 

14,916. RirLE Frrrine, W. H. Casley and F. W. Horn, 
Exeter. 

14,917. CLOTH-MERCERISING APPARATUS, 
Burnley. 

14,918, CoNCRETE Mixer, A. H. Owles, Dover. 

14,919. NEUTRALISING SMELL of Gas, D. J. Van Praag, 


J. Nelson, 


London. 

14,920. ‘THE Compo’ Swaaine Fiask,” V. Knowles, 
Reading. 

14,921. ApJusTING Tension, R. C. Barnes and C. 


Salmon, Bexley Heath, Kent. 
14,922. TRovsER Cuips, R. P. Forster, Spennymoor, 
Durham. 
14,923. Drivina Gear of CycLEs, 


‘ 


Stewart, Glasgow. 


Birmingham. 

14,925. Sprinc Pive, A. Deacon and T. Bond, Bir- 
mingham. 

14,926. Crnrrirucai Pump, H. B. Barlow. — (Th 


Jennings Pump Proprietary, Limited, Victoria.) 

14,927. Stor Irons, T. Bullock and H. W. Dalton, 
Lincoln. 

14,928. Beps, G. A. Billington, Liverpool. 

14,929. Brusues, F. Newbery, London. 

14,930. PLovca Bit, R. Richardson, York. 

14,931. Crcies, J. Fletcher, Manchester. 

14,932. ApsusTaRLE Seat for Oraans, C. F. Brindley, 

Shettield. 

14,933. Wrencu for Stop Taps, F. Mills, Sheffield. 

14,934. Junction BoxEs, G. A. Clark, W. McAulay, 
and J. McLaren, Glasgow. 








14,935. TiIME-CHECKING Apparatus, J. I. Corbett, 
Glasgow. 

14,936. FLUID-PRESSURE GENERATORS, J. D. MacDonald, 
sgow. 


14,937. Macuines for Srwinc Butrons on GARMENTS, 
W. T. Thomson and W. E. Goodyear, Glasgow. 

14,938. CycLe Automatic Lock Racks, A. P. Prout, 
London. 

14,939. FunNnExs for Liquips, A. F. Hanwell, London. 

14,940. FactLe Fast2ner and Broocu, A. C. Cockren, 
London. 

14,941. MARKING StitcnEs on Boots and SuHors, W. 
Ross, Glasgow. 

14,942. Brakk for VeLociprpss, E. B. Killen, Glasgow. 

14,943. Capsutes for Borties, J. G. Bowman, London. 


Blackwood, London. 

14,945. Furnaces, H. Pahaut, London. 

14,946. Cases for Conrarntne Brutrer, J. and J. H. 
Whatmough, London. 

14,947. TELEGRAPHING without Wires, W. J. Brooks, 
London. 

14,948. WHEELS for Cyc.es, J. Gellatly, Glasgow. 

14,949. Frre-poors of Furnaces, J. L. Petit, London. 

4,950. Lupricators, F. W. Golby. —(M. Evendt, 
Russia.) 

14,951. ALARM Ketrves, H. R. S. Maitland, Brighton. 

14,952. Baktnc by means of Stream, H. Sellnick, 
London. 

14,953. ELectric Sounprne Apparatus, H. E. Walter, 
London. 

14,954. VENETIAN BLinps, W. W. Macalister, London. 

14,955. Lirrine Loaps, C. 8. Snell, Saltash. 

14,956. ConvEYING Motor Liquip to Gun MountINos, 

y. G. Armstrong, Whitworth, and Co., Limited, 

and C. H. Murray, London. 

14,957. KNIFE-CLEANING Apparatus, B, A. Spaull and 
F. G. Bate, London. 

14,958. Etecrric Motors and Dynamo- 
GENERATORS, F. H. Varley, London. 

14,959. Switch and Contact APPARATUS, 


ELECTRIC 





Siemens 


schast, Germany.) 

14,960. DYEING TEXTILE MatTerta.s, L. J. P. Dumons, 
London. 

14,961. CoLourtrnc Matters, J. Imray.—{The Actien- 
Grese Ischast fir Anilin Fabrikation, Germary.) 

14,962. SuLPHO-acIDS Of APOSAFRANINES, J. Imray. 
(The Acticn -Gesellechat siir Anilin Fabrikation, 
Germany.) 

11,963. Heatinc Water and GENERATING Steam, E. 
Gearing, London. 

14,964. GuaRps for Crrcuar Saws, A. 8S. F. Robinson, 
London. 

14,965. Puncaina Hotes in Paotocrapuic Fics, A. 
S. Newman and Newman and Guardia, Limited, 
London. 

14,966. Pomps, W. P. Thompson._(P. K. Wood, United 
States.) 

14,967. STopPERs, A. Fry, Liverpool. 

14,968. MECHANICAL Srokers, F. £. and F. H. Hofmann, 
London. 

14,969. Hat-ptn SHrecp, A. L. M. Peate and E. Owen, 


ondaon. 
14,970. Tire, F. W. Schroeder and P. W. Moran, 
London. 
14,971. Strrers, F. J. G. Rainbow, London. 


Edinburgh. 

14,973. Macuines for Turninc the Swatn, T. 
Jarmain, London. 

14,974. ScarroLpinG, F. Knopfe, London. 


M. 


and H. Thame, London. 

14,976. PrRopeELtinc Liquips, E. Tatham, London. 

14,977. VenicLe Tires, F. Sichel and J. Ludwig, 
London. 

14,978. Motor Ventcies, A. J. Boult.—(J. Frankel, 
France.) 

14,979. PortaBLe Batus, The X-Chair Patents 
Company, Limited, and A. E. Anderson, London. 
14,980. Pneumatic Tires for Cycirs, T. Bennett, 
London. ’ 
14,981. Pump, R. C. G. Staats and W. Coates, Old 

Brompton, Kent. 

14,982. Brive, 8. V. Buskirk, London. 

14,983. Maxine ConNECTION with CaBiEs, R. J. Hatton 
and W. T. Henley’s Telegraph Works Company, 
Limited, London. 

14,984. Dritys, J. P. Hartman, London. 





London. 
14,986. Motors, Z. Maevsky, London. 
14,987. Motors, Z. Maevsky, London. 
14,988. Motors, Z. Maevsky, London. 
14,989. Pump, W. F. Browne, London 
14,990. ExpLostve SHeuis, A. J. 
Mefford, Unitsd States.) 
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14,991. Postacr Stamps, W. A. E. Crombie, London. 


Boult.(D. M. 





Halifax. 
14,993. HEE. Stirreners, E. Clarke, Leicester. 
14,994. TROUSER-STRETCHING Device, E. Ward, Bir- 
mingham. 


Halifax. 
14,996. STRENGTHENING 
Guildford. 


Bar, R. Brown and Co., 


| Yorkshire. 

| 14,998. Bat-BLapE Gvarp, L. 
Edinburgh. 

| 14.999. Apparatus for Damprnec Paper, D. N. Bertram, 
| Dundee. 


G. H. Oldmeadow, 


Brothers and Co,—(Siemens and Halske Aktien-Gesell- | eo a emi 
| garbage consisting in distilling the same and then 


ENGINEER 


14,924. CoLLapsIBLE PackinG Boxes, G. W. Holttum, | 


14,944. Hanp and Wrist Surevps for Cycuists, I. M. | 


14,972. ACETYLENE GAs Propvction, H. E. A. Cousin, | 


14,975. Buoyancy Apparatus, F. Swanzy, W. Cleaver, 





14,985. Drivinc Gear for Bicycies, W. F. Williams, 


14,992. Motor Gear, T. P. Buckton and J. W. Brown, 


14,995, VaporisErs, J. W. Brown and T. P. Buckton, | 


14,997, TREATMENT of SEwace, G. D. Wild, Cleckheaton, 
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15,000. Gas-HEATED Smoornuina Tron, W. Shannon, 
Belfast. 

15,001, ACETYLENE Gas Lamps, J. H. Ross, Birming- 
ham. 

15,002. Frre-LiGHTERs, S. Woolley and M. A. Waugh, 
Liverpool, 


15,008. E.ectrric Switcnu, G. Hill, Manchester. 

15,004, Stoves, N Dawson, London. 

15,005, CaRPET-cLEANING Macuine, W. and J. Bowie, 
Glasgow. 

15,006, Packina-cases, E. Doering, Glasgow. 

15,007. Tar-HOLE FrIvrinc 
R. Forsyth, Manchester. 

15,008. RUNNING Suoks, J. Gorman, Edinburgh. 

15,009, Door Hinurs, W. J. Boyle, Liverpool. 

15,010. Cover for Pans, H. Seddon, Manchester. 

15,011. DRAWING Freres off Comrs, W. B. Loe and W. 
Fisher, Bradford. 

15,012. Waist Bevrs, H. J. van Trump, Manchester, 

15,013. Avro-cycLes, J. Williams, Liverpool. 

15,014. ACETYLENE Gas GENERATORS, HH. Sutcliffe, 
Halifax. 

15,015. Cyrcie Sapptes, J. B. Brooks and J. Holt, Bir- 
mingham. 

15,016. ProrectivE Banp for Tires, P. 
Glasgow. 

15,017. Cyc.x Sranps, J. Kirkwood, Glasgow. 

15,018. Rarway Ticket Houpers, H. J. M. Russell, 
Glasgow. 

15,019. SANITARY FLUSHING CisrerN, R. W. McDonald, 
London. 

15,020. ACETYLENE GENERATING ApPARATUs, E. Henri- 
quez, Manchester. 

15,021. WaTeRPROoF Fasric, H. H. Royle and C. Mac- 
intosh and Co., Limited, Manchester. 

15,022. Driving MECHANISM for Cycies, A. O. de Coul, 
Glasgow. 

15,023. Founpation of Carp CLoruine, E. Ashworth, 
Manchester. 

15,024. Prren Cains, H. Renold, Manchester. 

15,025. Neepur-casr, A. and L, Myers and F. R. Baker, 
Birmingham. 

15,026. NEEDLE for KNrTrinac Macutnges, J. W. Dyson 

and E. H. Shaw, Keighley. 

15,027. AIR-INFLATED TIRES, J. Reid, Belfast. 

15,028. Etecrropes, H. J. Haddan.—(C. Fraacke, Gev- 
many.) 

15,029. NarL-cuttina Macuine, C. March, Glasgow. 

15,030. Tapk Mxrasurtne Rouis, W. W. Colley and 
Colley’s Patents, Limited, London. 





McLellan, 








15,031. Cueck Lock Borris, H. W. Barton, London. 
15,082. Fixinc Evectric Wires, 8S. W. Mitchell, 
London. 


| 15,0388. Fixrurr Boxes, A. E. Walker, London. 


15,084. CIGAR-MAKING Macuink, H. Birkbeck.—(F. 2. 
Keys, United States.) 


15,035. DousLE PxHotoorapu Apparatvs, G. Buhl, 
London. 

15,086. CycLk Brakk, A. Guye, London. 

15,0387. Wee Spokes, P. W. Fraser, London. 

15,088. Sasu FasTENERS for Winpows, E. Harrison, 
London. 

15,039. TRotLey Bases, H. G. Taylor and R. Gardner, 
Birmingham. 

15,040. Avtomatic Crrevir Barakers, The British 
Thomson-Houston Company, Limited.—(&. VM. Her- 
lett, United States.) 

15 041. Crrcurr Breakers, The British Thomson- 


Houston Company, Limited.—(&. M. Hewlett, United 
States.) 

15,042. TEMPERATURE-RECORDING APPARATUS, F, Arenas, 
London, 





15,043. Speep GearinG for Cycies, A. J. Boult.-(4. 
Levasseur, Franec.) 

15,044. Gas Burners, T. Landi, London. 

15,045. The BaLanctinc of Enoines, C. V. Burton, 
London. 

15,046. Apparatus for Wericutne, O. 0, Ozias, 


London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-opiice Oficial Gazette, 
600,855. GaARBAGE-BURNING FurNack, J. F. G. ce 
Bonardi, Versailles, and A, D. F. de Villepigne, 
Paris, Fraace.—Filed January 25th, 1896. 
Claim.—{1) The herein-described process of treating 





burning the residuum, the distillation being carried 
on at a relatively low temperature whi'e shielding the 
fresh garbage from the air and by using some of the 
heat units developed in the burning of the residuum 
to raise the temperature of fresh garbage, substan- 
tially as described. (2) A garbage distilling and 
incinerating furnace comprising a distilling chamber, 
means for feeding the same while shielding it from 
oxygen, a conveyor for the garbage, an incinerating 
chamber, means for separating it practically air-tight 
from the distilling chamber, means for feeding the 
incinerating chamber with partly distilled garbage 
from the distilling chamber, while at the same time 
preventing the fire gases in the incinerating chamber 















— | 
+I 


Ss 






“NS 
% 
B 


rr 
fa Y 


i 
y Jy 
fy \S 


Dynes 
ays ? vy 





— 





Ss 








cmemmmmrr 


from passing through the separating vault into the 
distilling chamber, a heat-reducing communication 
between the two chambers, means for closing up the 
furnace againt entrance of atmospheric air except 
that which being necessary for combustion is supplied 
to the fire-grate by a forced draught, and means 
for collecting the products of distillation, substan- 
tially as herein described and shown and for the 
purpose set forth. 
601,216. Stream BoivEr, J. J. Tonkin, Osirego, N.Y. 
—Filed February 23rd, 1897. 
Clain.—In a steam boiler, the combination with an 
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outer shell having a downward extension and an exit 
flue located above the same, of an inner shell cf like 
form, said inner shell constituting an included fire 
chamber and combustion chamber, a series of water 
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8 for Casks, C. Hartley and | 
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tubes which traverse the combustion chamber and 
connect the heads of the inner shell, a horizontal reap 
wardly-extending deflecting partition compo d of si 
series of brick or tile whose cross-sectional aren corre, 
sponds substantially with the space included by q 
group of water tubes, and hand holes in the outer 
shell and in line with the water tubes, substantially 
as and for the purposes specified. , 
601,023, ALTERNATING CURRENT Motor, HW. Langdon, 
Davies, London, Engtand.—-Filed November 5p, 
1897, F 
Claim.—An alternating-current motor, in which the 
starting coils are of numerous turns and relatively 











high self-induction as compared with the running coils, 

and in which a resistance is added at starting to the 

circuit through the running coils, substantially as 

describéd. 

601,154. Gun Movunrine, © Martian, Megd.! 

Buckau, Germany.—Filed June th, 1892. 

Ciaim.—Im heavy ordnance the combination sub. 

stantially as set forth, of the gun, the central turning 
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pivot upon which the gun is mounted for training, 

and the separately-located additional rocking bearit y 

upon which the gun tilts when it is fired cr a shit 

hits the cupola, as explaned. 

601,358. Sream Borer anp Furnace, H. Sta 
Flushing, Ohio.— Filed May Vith, 1897. 

Claim.—(1) The combination in a boiler of a central 
passage, and a screw working therein to induce « 
forced circulation, substantially as described. (2) The 
combination in a boiler of two concentric wata 
chambers, and a concentric grate between them, wi hi 
a Oentral water passage, and a screw working thercin 
arranged to draw water from the centre yassay: 
and force it inte the concentric chambers, substantially 
as described. (3) The combination in a boiler of two 
concentric water ehambers, a concentrie grate and 
fire-box between them, said fire-box being lined with 
fire-brick and provided with a perforated arch brick 
dividing the flame space, subtantially as des: ribed 


(601358) 
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(4) The combination in a boiler of a smoke passage, 4 
series of absorbing studs projecting therein, and 4 
series of fire-bricks resting on said studs arranged to 
form spiral passages for the products of combustion, 
substantially as described. (5) The combination with 
a circular rotary grate, of a fuel feeder, and means for 
giving said feeder a faster motion over the inner half 
of the grate than over the outer half of the same, sub- 
stantially as described. (6) The combination in 
boiler furnace of a fire-box havinga brick lining, with 
an arch brick resting upon said lining, and having «1 
inclined upper surface whose upper edge rises above 
the fines running through the side of the boiler. 
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TESTING MATERIAL FOR ROLLING STOCK. 
(Continued from page 3.) 
11,—AXLES. 

Tus section includes both straight and crank axles, 
which will be dealt with separately. In many cases 
guarantees are asked for engine and tender axles, either 
for mileage or life in years. 

STRAIGHT AXLES. 

Engine and tender axles are usually made from Siemens 
steel, giving a tensile test of from 25 per cent. in 2in. 
and 28 to 82 tons per square inch up to 25 per cent. in 
gin. and 85 to 40 tons per square inch; carriage axles 
from Siemens or Bessemer steel ranging from 25 per 
cent. in 8in. and anything between 30 to 40 tons per 
square inch, some preferring 28 to 32 tons per square 


inch, others 85 to 40 tons per square inch. Wagon | 


Fig.” 








Fig.2. 





distance between supports may be widened for conveni- 
ence sake, otherwise they are forced out and require 
resetting after each blow. 

Deflections given under the falling weight naturally 
vary with each class and diameter of axle; should equal 
deflection be wished for each different diameter of axle 
of a class, the following rule may be used :— 


Drop varies as (diameter at centre)? ; 


thus, in the case of Bessemer wagon axles, starting with 
4jin. diameter at centre, 1 ton falling 20ft., six times, as 





a standard. 
h ds 











| — for 1 ton on to 4}in. diameter, oe k= 
| (An x 20 14-200. 
| (44in.)* 
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cases has broken close to elongation marks nearest to the 
fractured portion of axle, Fig. 9, the elongation is reduced 
owing to this, but ultimate tensile strength and re- 
duction of area have not been noticeably affected. 
Breaking axles by continued dropping of weight with- 
out nicking is never resorted to as a test; owing to the 
length of time involved, wagon axles taking 60t0 90 blows, 
and engine axles even more, before fracture, the axle 


| heating as the process goes on, and thus becoming more 


ductile. A test for toughness is to deflect an axle to 
90 deg. under the tup, afterwards bending it under a 
hammer until ends touch, Fig. 8. Table VII. gives 
result of various axles of good quality under tests, Photo- 
graphs IV. and V. showing good tests obtained from en- 
gine (Siemens) and wagon (Bessemer) axles. 


Causes which lead to failure under drop test are over- 


This rule gives excellent results; the following table | heating, forging when too cold, and faulty composition. 
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axles, Bessemer steel, are chiefly made to private owners’ | shows the range of deflection given in the case of a very With regard to the last point, Bessemer wagon axles 


specification—25 per cent. in din. and 35 tons per square 
inch; another requirement is 22 per cent. in 4in., 32 to 
34 tons per square inch. Some companies require the 
same tests—usually private owners’ standard—for both 
carriage and wagon axles. Some engine and tender axles 
are made of Siemens steel of very soft quality— called homo. 
iron—giving 80 per cent. in 2in., 45 per cent. red. area, 24 
to 28 tons per square inch; the journals of these are case- 

















Senn 


large number of tests :— 


Dia. Weight. Fall. 1st blow. 2nd blow. 3rd blow. 4th blow. Sth blow. 
in. ton. ft. in. in. in. | ; in. 
43 ..1...20 0... 3 —3} straight 2}—23 straight 2{—3 
45..061..17 6... 3-33 straight 23—23 ttraight 23—34 
4° ..1...12 0... 34-8} straight 25—2} straight 2{—3/, 


| appear to be adversely affected by a high proportion of 
S. Table VIII. gives results and analyses of some 
which have failed under test. It will be noticed that in 
these cases S is the only constituent present in abnormal 
quantities, being considerably above the limit, ‘05 per 
cent., usually allowed. An abnormal case is that of some 


The axle, after standing the drop test, is nicked and axles by foreign makers, which satisfactorily stood the 
broken, a piece taken and sawn into tensile and bending required tests, although of poor composition, as verified 


pieces, Fig. 7. Should the first axle of a batch break 
at or before the last blow, two more are taken, and if 
one of these should fail the whole batch represented is 
rejected. 

Some engineers take test pieces at ends furthest from 
fracture, either from the journal or from a special end piece 
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Photograph IV.— Engine Axle—Siemens €teel 


Analysis—C. *z7, P. -04, S. °07, Si. °05, Mn. °9 


Tensile—Elong. 32 per cent. in 4in., Red. 59 per cent., 29°2 tons sq. inch. 


Bend, 180 deg. good. Drift, 1}in. good. 


hardened, and are said to show excellent lasting powers. 
axles ; the former are useful as a proof of the toughness 


and ductility, and are usually specified to bend close 
without fracture. Wrought iron axles are sometimes 


used for wagons, more rarely for engines; but it must be | 


remembered that there are thousands of iron axles run- 
ning which were made before successful introduction of 
steel. They should stand the same falling weight test as 


steel axles, with a tensile test 25 per cent. in 4in., 22—23 | 


tons per square inch. 


Two per cent.—or one in each charge—are tested | 
For engine axles the tests | 
vary from 1 ton falling 30ft. five times up to 1 ton fall- | 
ing 25ft. sixteen times, axle to rest in bearings 3ft. 6in. | 


under falling weight. 


apart; for carriages and wagons, either 1 ton falling 
20ft. six times, bearings 3ft. 6in. apart, or private owners’ 
Specification, five blows, 20001b., falling 20ft. The axles 
have to stand all these without showing signs of failure, 
and are turned after each, or each alternate, blow, the 
latter being rather more severe. In the case of some 
engine and bogie axles it may be found that an inside 
collar rests on the edge of supports; in this case the 


Photograph VI.—Crank Axle—Siemens Steel 


Analysis—C. °29, P. °08, 8S. 04, Si. 08, Mn. 1°: 
Tensile —28 per cent. in 4in., 56 per cent. Red., 29°5 tons sq. inch. 
Bend, 180 deg. good. Drift, 1jin. good. 

















Photograph V.—Wagon Axle—Bessemer €teel 


Analysis—C. 24, P. -048, S. ‘08, Si. 051, Mn. 1°03 
Tensile—25 per cent. in 4in., 51 per cent. Red., 32°14 tons sq. inch. 
Bend, close, good. Drift, 1jin. good. 


| forged on, equal in diameter to the journal. This perhaps by various analysts ; these axles were carefully annealed 
Bending and sometimes drifting tests are specified for | gives a slightly better result; a curious case being that before going into use. 
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It will be noticed in one case given in above 
list that the journal flew off at the third blow. 
This is not a common occurrence, and may be due 
to increase of jarring stress at re-entrant angles, or 
to the journal becoming chilled when being swaged 
to the finished size. 

With regard to axles which have failed in 
service, failure does not appear to be due to any 
deterioration capable of being shown by tensile 
tests. Table IX. gives results of tests and mile- 
age from a few steel engine and wrought iron 
wagon axles, which ran for so long a period that 
the journals were under minimum running dia- 
meter, and were therefore removed from service. 
The shape appears to have a good deal to do 
with failure, a large number of engine axles of good 
wrought iron having failed at sharp angles—Fig. 12 
—the flaw showing itself to be a growing one. 


The second axle noted above developed a small 


| of a number of Bessemer wagon axles, from which tests | crack after running 33,876 miles, and was therefore tested 
have been taken, Table I.; the tensile piece in many | under falling weight, &c. The steel of which this axle 
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had been made was, of course, never intended for such a 
purpose. No. 5 was a bad case of overheating with a 
fast train. All wrought iron axles above show B. Yorks. 
quality. 

Crank AXLES. 

These are now made from Siemens steel of high quality, 
and are required to stand tensile tests varying in different 
specifications between 25 per cent. in 2in., 28—82 
tons per square inch, and 15 per cent. in 2in., 43 
tons per square inch; the balance being in favour of 
a low tensile strength with considerable elongation and 
bending test 180 deg. 

The bending test is of some importance in these 
axles, as their form and tne expense involved precludes 
any chance of testing them as a whole under falling 
weight. ‘“ Fatigue” tests are sometimes taken; a bar 
Vin. long, 1}in. square—cut from crank—placed on bear- 
ings 6in. apart, is required to stand twelve blows, 10 cwt. 
falling 7in., test bar being reversed after each blow. 

The tests pieces for all the above tests are cut either 





TaBLe VII.—Falling Weiyht of One Ton. 








It is the practice of some makers, after rough machining 
crank axles, to heat them to redness, and then cool them 
in oil; this no doubt toughens and partially anneals the 
material, which during the forging and twisting processes 
has to undergo a good deal of hard usage. The steel is 
not of high enough temper to be unduly hardened by 
oil dipping, but as the axles are turned before this process 
within }in. of finished size all over, it is probable that the 
crank pins and journals are given better wearing powers. 

The shape of web is a matter of design, elliptical webs 
being at present most in favour; the North-Eastern Rail- 
way Company use the circular web, which although slightly 
more expensive to forge, possesses a longer mileage life, 
and gives great satisfaction. Only three crank axles have 
failed since their introduction by Mr. T. W. Worsdell in 
1885; one being a crank-pin failure, another failing in 
journal—due to a hidden defect—after running 220,000 
miles, the road being by no means an easy one, containing 
many level crossing lines, &c. 

Table X. contains average tensile, &c., tests from 










































































| = | | ly 
Description. | Material. Dia. Drop. | Ist. | 2nd_| 3rd.) 4th.) 5th, 6th, 7th, sth, ©. | Rie |e | ope oe Oe 
at ge Ril |G SG (eas ele Sain a Mi oe posit hike Wensicss 
in. | ft. in. | in. | in. | in. | in. | in. | in. | in. | in. | [Tons sq. 
| : | | | in. 
Engine Siemens ....5 | 30 0 | 34 | Str.) 3 | Str.) 2§ | Str.) 23 | Str.) °27 | ‘03 | 02 | 19 | 50} 23 42 | 32°S4* 
Engine Siemens ..., 6 | 30 0) 4 /Str.) #; 2) Z|Str) 3) Str. “41 | Of | 02 1°26 | 1°05} 26 50 = 35°70* 
} | | | 
Carriage Siemens ...; 43 | 30 0 | 3; §/ 2¢| 3) 23) 4 —|-32 | -05 | -09 | -07 | 1:1 22 42 | 32°66+ 
i | | 
Uarriage Siemens ..., 43 | 30 0 | 33; $) 23) 4/34; 3:3 g 33 | 04 | 05 | 03 | 1°01 | 22 36 | 30°70* 
Wagon Bessemer... 43 | 20 0) 38; 4/23; }| 23! } — ‘29 | 04 | 05 | 09 | 1:08 | 25 50 | 35-0* 
Wagon Bessomer.. | 45,17 6 3$| $/ 24) $/ 3h Q 27 | 01 | -05 | -05 | -88| 23 | 42 | 32-5" 
2. s | 
* Close good. + Close broke. 
TasBLe VIII.—Arles Failing under Test. Also Faulty Composition. 
aie wei Oday 7 2 : ; ee Elong.| Red. | Ult. 
Description. Material. |falling. 2nd. | 3rd. | 4th. Sth. | 6th. Cc. P. | 8. | Si. Mn. rg ace | stress. 
ee ate — ee Se a Sa ea as es Waa! Be 
| ft. in. in. in. in. in. | Tons sq. in. 
Wagon Bessemer... | 20 3} $ 2} | St. | 3 Broke) °25 | “04 | ‘11 | °07 "95 | 26 | 50 32°84 
3 | 
Wagon Bossemer ...| 20 3} } 23 $+ Broke 24 | ‘O04 | °09 | 05 99] 23 | 50 30°0 
| | | 
Wagoa Bessemer... 18 | 33 | Broke 23 | -O4 | 10 | 06 | 1°07 | 21 | 54 33°7 
| | | 
Wagon Bessemer...) 18 3 4 2\* ¢ 2} | Broke) “27 | 03 | °10 | -03 | 1°03] 24 38 30°0 
| . | | 
Foreign { Bessomer .. | 20 st | Str. | 3 Str. | 3f | Str. | 34 | 06 | 07 23 63} 25 | 43 39°6 
makers | = | : : : : | 3in. 
\ Bessemer... 20 | 2$ Str. | 2} | Str. 2h | Str. | 32 | 04 | -16 | -16 | 4} 2 | — 34-00 
o a4 * Journal flew off at third blow. ‘: — i 
TABLE 1X.—Awles Furled in or withdrawn Srom Service 
| | | = . 
Description. Material. Life. | C | P. | S| om. in, ee ee Oe Bend. 
1. Engine, bogie ... Sines... 45,209 | 33 | -05 | -03 | -10 | -48 | 17. 28 | 39°3 | 110deg., broke 
| | | 
2. Engine, leading Siemens ... 33,876 | 89 | ‘02 | “04 "50 | 53 15 36 d4°5 60deg., broke 
3. Wagon Wrought iron...) 25 years a 35 |” 51 22°5 Close good 
4, Wagon Wrought iron...) 26 years 32 45 24°6 - 
5, Wagon Wrought iron | 25 years Journjal frac/tured. 28 45 22°0 
TaBLE X.—Crank Axle Tests (Averages). 
ne — eee : 
Material. Cc. P. Ss. Si. | Mn Elong. p.c. 4in. Red. | Elas. lim. | Ult. stress. 
Siemens ... ‘303 | «02 «| “108 | -36 24-2 — | ae7 | a7 ~ 
Siemens ... ‘27 “04 “02 14 | *60 22°4 19°6 30°5 - 
Siemens ... 22 “04 05 | «07 1°06 25°3 19°5 32°3 -- 
} ! 
Sing'e Tes's. 
: int 31 52 — 26°00 | 
Siemens ... — _ — = -— 1 Bs | > Web end 
| 37 61 - 26°00 | 
| | | 
| | 9 ” 
sd | | | ( 23 47 28°0 
Siemens ... — | - J — Y | + Web end 
33 59 27°5 


from the slabs—A A Fig. 10—slotted out from between 
the webs or from a piece B, forged for this purpose on 
the end of the crank journal, the tensile strength being 
about the same in both cases, but the elongation and 
reduction of area slightly poorer in the former, owing to 
the larger amount of work done in forging down the 
journal end. 

A few unhammered cast steel cranks are in service in 
this country, but may be considered as being in the experi- 
mental stage; and a large number of wrought iron and 
Bessemer steel cranks are running, although the demand 
for new ones of these sorts is slight. 

_ The hydraulic press is considered by many to be best 
fitted for turning out good cranks, the slower squeezing 
action affecting the bloom throughout, which may be 
noticed on looking at the end of the forgings, which are 
convex under the press and concave under the hammer, 
in the latter case due to the blows tending to draw out 
the exterior of forging. It may, of course, be said that 
the centre part of throw is cut out, and that the centre 
of shaft is of the least use to resist torsion, therefore the 
hammering improves the material where most stressed, 
but homogeneity is a good point, and torsional stresses are 
the least important in a locomotive crank, the side shocks 
due to crossings, &c., being among the most hurtful. 





various makers of cranks, taken over a large number of 
samples; Photograph VI. showing average good results 
obtained from Siemens steel crank axles. 

(To be continued.) 








THE Times AND ‘‘THE ENCYCLOP&DIA BRITANNICA.” — Our 
readers are no doubt aware that our enterprising contemporary has 
issued an edition of ‘‘The Encyclopedia Britannica” at the low 
price of fourteen guineas, the payments being spread over thirteen 
months. Our readers will find the particulars on page xxv. 
A recent issue of the 7‘mes contains some interesting particulars 
concerning the history of the great work, from which we take the 
following paragraph :—‘‘ The whole process of producing this re- 
print is indeed an admirable exemplification of the advantage of 
manufacturing in vast quantities, About 85 per cont. of the 
orders thus far received have been orders for the half-morocco 
binding, so that the average price has been about £17 8s.—much 
nearer to the £18 price for the half-morocco binding than to the 
£14 price for the cloth binding. The same proportion would have 
made the average price, on the former scale, about £43 1€s, For 
every thousand sets the public are, therefore, paying £17,400, as 
against the £43,800 they were paying at the former price, a clear 
saving of £26,400 on every thousand sets, or £132,000 on the whole 
impression of 5000 copies. No one suffers any loss to compensate 
for this huge gain ; a new market has been found for the ‘ Ency- 
oo Britannica,’ a good book is finding its way into thousands 
of homes to which it would never have gone at the higher prices. 
And the only persons who will have any cause for regret will be 
those who fail to avail themselves of the opportunity while it exists,” 





FRENCH RAILWAYS AND THEIR WORK, 
By CuHar es Rous-MARTEN, 
No. I.—LE CHEMIN DE FER DU NORD. 

Arter losing ten minutes in the actual running— 
without any signal checks—between London and Doyey 
and making up all the time in crossing the Channel to 
Calais—the 25 miles being steamed in exactly 65 minutes 
by the new boat Lord Warden—I found myself jp 
one of the very comfortable and well-fitted coaches of the 
Chemin de Fer du Nord, waiting to start from the Calais 
Station for Paris. 

A fellow passenger remarked, ‘I believe they call this 
an ‘express’ in France, don’t they?” suggested 
that as the journey, a mile longer than from Euston to 
Manchester, was performed in 21 minutes less time than 
was the latter journey by the fastest London and North. 
Western train, and over a far heavier road, with two 
extra stops, the French train might fairly claim to be an 
‘‘express” in every sense. He looked surprised, and 
remarked, ‘‘ But, of course, they don’t really do it; it is 
only on paper, isn’tit? Aren’t they always late in 
Paris ?”’ One could only answer, ‘‘ You'll see.” When, 
after simply playing with a train of sixteen coaches, we 
drew up in the Gard du Nord, Paris, nearly three minutes 
before time, that passenger seemed not only amazed but 
disquieted. No wonder! He had always believed that 
the English trains were the fastest in the world. It was 
a shock of disillusionment to find that after averaging 
only 39 miles an hour between London and Dover, 
including one stop, he had averaged 47 miles an hour, 
including four stops, between Calais and Paris. On the 
return journey it was no less surprising to average 48 
miles an hour from Paris to Calais, and only 39°5 from 
Dover to London, including stoppages in each case, but 
with two signal checks in the former case and none in the 
latter, the French load moreover being the heavier of the 
two. Experiences of this sort—greatly surpassed by 
others which I am about to set forth—tend somewhat to 
abate one’s insular conceit. 

During October last, and again in May and early June 
of this year, I made a number of observation trips on the 
French Northern Railway. In the former case I travelled 
quite independently and without any intimation to the 
authorities of the line that I was studying its working, as 
I was desirous to judge it in its normal condition, and to 
see for myself whether the very high promise of the time- 
table was really fulfilled in the ordinary course of work. 
My experiences were remarkable. 

First let me set forth clearly what the Nord lays itself 
out todo. All the year round, Sundays and week-days 
alike, it runs two fast day expresses each way between 
Paris and Calais. Of those from Paris, the 9 a.m. runs 
to Calais-Ville, 184} miles—a mile farther than from 
Euston to Manchester—in 3h. 46 min., with four stops 
occupying in all 8 min.; the 11.50 a.m. does the distance 
in 3 h, 42 min. with one stop. The former train has five 
separate runs timed respectively at 50°1, 52°6, 51:0, 
51°2, and 47°0 miles an hour—the last being over the 
short distance and steep grade between Boulogne and 
Calais. The latter has two runs timed at 51°6 and 50°4 
respectively. Then there is the 10.30 a.m. boat express 
to Boulogne, which makes its first run to Amiens— 
813 miles, in 90 min., or at 54°5 miles an hour; and its 
next, 763 miles, to Boulogne, in 90 min., at 51 miles an 
hour. Next there is the train de luxe, run during the 
tourist season, which is timed to do the 81} miles from 
Paris to Amiens in 85 min., and the 104 thence to 
Calais Pier in 120 min., the booked average speeds being 
57°7 miles an hour and 52:0 respectively, the latter 
including long slowing approaching and passing Calais- 
Ville and thence to the pier. There is i a compara- 
tively slow night boat express which is allowed one 
minute less than the best time from Euston to Man- 
chester, two miles shorter distance. The trains in the 
opposite direction are allowed a little more time, so as to 
afford a margin in case of the boats arriving late or the 
detention for luggage transfer and Customs examination 
being considerable. 

So much for the Paris-Calais main line. But this does 
not by any means exhaust the list of the Nord’s admirable 
expresses. There is, for instance, the Lille express, 
leaving Paris at 7.30 p.m., which is timed to reach 
Longueau Junction, 79 miles, in 90 min., or at 52°6 miles 
an hour, and then to run to Arras at51°5. And then there 
is the splendid train de lure known as the “ Nord” 
express, for Berlin and St. Petersburg, which does the 
first 953 miles to St. Quentin in 102 min., or at the rate 
of 56°3 miles an hour, and the next 52 miles to Jeumont 
in the even hour. Beside these there are numerous good 
trains making runs between stations at the rate of 47 to 50 
miles an hour, start to stop; consequently faster than 
most of the best trains on the English southern railways, 
and even than many important expresses on the quicker- 
running British lines. 

The following is a list of the expresses on the Chemin 
de Fer du Nord, timed at 50 miles an hour or more, from 
start to stop. It may not be absolutely complete; but it 
is, as near as I have been able to obtain it, up to date. 
The distances and times are from the official tables .— 


° Distances in Times Average speeds, 

Stations. miles. allowed. miles per hour. 
Paris—Amiens_... 812 re pw o7°7 
Paris—St. Quentin 95} «See 56°3 
Paris—Amiens_... 81} i 64°5 
Paris—Longueau .. 79 90 . §2°6 
Creil—Amiens . 50 57 . §2°6 
Amiens—Calais Pier 104 120 .. §2°0 
Calais Pier—Amiens 104 120 . 62°0 
St. Quentin—Jeumont... 52 60 . 62:0 
Paris—Amiens ... ... 814 95 5 eee 
Longueau—aArras... 41 48 ae 
Abbeville—Boulogn: ... 49! 58 §1°2 
Boulogne—Abbeville ... 49! 58 . 61°2 
Amiens—Boulogne 7 ie 90 . §1°2 
Amiens—Paris __... 817... 9 , pel 
Amiens—Abbeville 5. MS 33 . 50°9 
Amiens—Calais-Ville ... 1024... 122 50°4 
Paris—Creil ... i ees 38 50°1 


Clearly this is a list of which no railway need feel 
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ashamed, especially when a long string of runs at 48 and 
49 miles an hour canbe added. It must atonce be admitted 
that there is no lack of smartness on the Northern Rail- 
way of France, so far as timing is concerned. But the 
question at once arises, How does this fine paper-work 
come out in actual practice ? 

It was in order to ascertain this for myself, notwith- 
standing the existence of an interesting report issued in 
connection with last year’s Brussels Exhibition, which 
showed excellent performance of the booked promises, 
which has long been in my possession, and of which an 
English précis has lately been published, that I made 
the two sets of personal observations to which I referred 
at the outset. Those in the first set were made, as I 
have said, quite independently and without the know- 
ledge of the railway authorities. In the second instance, 
however, I signs myself in communication with M. du 
Bousquet, the very able Ingenieur-en-Chef du Matériel 
et de la Traction, who at once, with the utmost courteous 
readiness, offered to give me all possible facilities in the 
prosecution of my investigations. That he was in 
every sense as good as his word, will be seen in the 
sequel. The result has been that I have obtained a large 
mass of information, not only highly interesting in its 
nature, but also of such a character as to cause con- 
siderable surprise to those who have not watched the 
remarkable advance made of late by this most progressive 
of all the continental railways. 

It will perhaps be convenient for me, before recording 
the work done, to give some brief account of the engines 
which performed it, and of the road on which it was 
accomplished. In all cases the engines employed were 
of the four-cylinder compound type, built at the ateliers 
of the Société Alsacienne de Constructions Mecaniques, 
under the direction of M. de Glehn. These engines, of 
which sixty have been built, of the four-coupled class, 
the numbers running consecutively onward from 2°121, 
may be divided into four sub-classes. I should observe 
here, by the way, that the first figure in the Nord number- 
ing, followed by a point, indicates simply the class of the 
engine as regards the number of axles coupled, so that 
“2-"" indicates a four-wheel coupled locomotive ; “3°” a 
six-wheel coupled ; and ‘4’ an eight-wheel coupled. 

It is unnecessary to enter into details as to the precursor 
of the four-cylinder compounds, a comparatively small 
engine built in 1884. Suffice it to say that each pair of 
cylinders drove an independent pair of driving wheels, 
as is done in the case of Mr. Drummond’s new London 
and South-Western engine No. 720. It was not until 
seven years later that the four-cylinder compound engine 
was definitely adopted by M. du Bousquet for the express 
work of the Nord Railway. A far larger and more 
powerful locomotive than the experimental one of 1884 
was then designed, and this, with minor variations in 
detail, has remained the standard type chiefly employed 
in the fastest services. It is true that an important new 
departure, which I shall deal with in due course, has been 
taken very recently. This, however, is simply supple- 
mentary to what has been done before, and the engines 
of the new class will merely supplement, not supersede, 
the standard type. 

For these standard engines certain leading dimensions 
were adopted at the outset, and have remained ever 
since unchanged. The diameter of the four driving 
wheels was fixed at 6ft. 11}in. with new tires. The 
length of the boiler is 12ft. 10in. between tube plate. 
The two high-pressure cylinders are 13°4in. by 25-2in., 
the two low-pressure cylinders, 20°9in. by 25°2in. These 
dimensions have never been varied, but continue the 
same in all the sixty engines of the class. 

But whereas the first two engines, Nos. 2°121 and 2°122, 
had tubes of the ordinary kind giving a heating surface 
of 1200 square feet; the next fifteen, Nos. 2°123—2°137, 
built two years later, were fitted with Serve tubes, 
affording a heating surface of 1553 square feet, to which 
has to be added 117ft. for the fire-box, making a total 
heating surface of 1670 square feet, as against 1317 
square feet—including fire-box—in the earlier engines. 
In 1895 twenty more of the locomotives were con- 
structed. These, numbered 2°138 to 2°157, were in all 
respects but one identical with the previous batch. 
That single exception, however, was an important one. 
In both of the earlier sub-classes the steam pressure in 
the boilers was 198°7 Ib. to the square inch. In the new 
engines the pressure was increased to 214 lb. In 1896 
the fourth sub-class of these engines came out, the first 
being numbered 2°158. The new departure consisted in 
a material augmentation of the boiler power, the heating 
surface of the tubes being increased to 1768 square feet, 
and that of the fire-box to 122 square feet, or a total of 
1890 square feet, while the fire-grate area, which had 
been 22 square feet in the earlier engines, was enlarged 
to 24 square feet. As the augmented power involved 
increased consumption of fuel and water, a larger tender 
was provided running on two four-wheeled bogies, and 
capable of carrying 4000 gallons of water and a propor- 
tionate supply of the briquette fuel, which is chiefly 
used. Ina subsequent article I shall add fuller details 
of construction. At present I may mention, however, 
that the high-pressure cylinders are placed outside to the 
rear of the leading bogie and drive the hinder pair of 
wheels, which have a straight axle, while the low-pressure 
cylinders are inside, and drive the forward pair of 
6ft. 11}in. wheels by means of a cranked axle. Also I may 
note that the steady development of power in the four 
successive sub-classes of these locomotives has involved 
agradual increase in weight—loaded—from 47 tons 16 cwt. 
9 gee 11 cwt., 48 tons 19 cwt., and, finally, 50 tons 

ewt. 

These sixty engines constitute, as I have said, the 
standard type for the fastest and heaviest express work 
of the Nord line. But during the last few months a 
novel type has been brought out, having the same 
designers and builders as the others, but differing in several 
important respects. These are ten-wheeled engines, six- 
wheel coupled, with leading four-wheel bogie. Like the 
others, they are four-cylindered compounds, but the 





cylinder diameters are increased to 13°8 in high-pres- 
sure power, and 21°6 in low-pressure. The steam 
pressure is 215lb., and the heating surface is enlarged 
to 1950 square feet, the grate area to 24:4 square feet, 
and the weight loaded to 58 tons 12 cwt. The six driving 
wheels are 5ft. 8jin. in diameter. The piston stroke 
remains 25°2in. It will at once be seen that these 
engines are of immense size, and possess enormous 
tractive power. 

Their origin was very clearly explained to me by M. du 
Bousquet. He pointed to a diagram of work done 
by the four-wheel coupled compounds. ‘ The boats,” 
he said, “ not infrequently arrive late at Calais, and then 
come delays with baggage, mails, &c., so that we often 
have to start late from Calais. My drivers have to 
make up as much as possible of that lost time before 
arrival at Paris. But we are limited by law to a speed 
of 120 kiloms. (about 75 miles) an hour. As you see by 
that diagram the engines easily maintain that speed 
down hill, but cannot attain it on the level or approach it 
up the banks. Now, as we are not permitted to run 
faster where we could easily do so, our only course is to 
increase the speed on the level and up the banks as 
nearly to that point as possible. That is a very difficult 
mutter, especially with steadily increasing loads, and it 
can only be effected by employing more powerful engines 
than even those we have been using of late. The new 
six-wheel coupled engines are designed to make further 
progress in this direction.” 

I shall have occasion later to refer to some perform- 
ances by the first two locomotives of this new type. 

Next, as to the character of the road on which the 
work was done. That from Paris to Calais may be 
generally described as presenting in profile four “‘ gables” 
with «un intervening stretch of level. Leaving Paris there 
is an easy fall the first four miles to St. Denis. Then 
comes the first gable, a rise of 12} miles at 1 in 200, 
followed by a fall at the same rate for 15 miles to Creil. 
Then comes a virtually unbroken rise for 23 miles, 
mostly at 1 in 250, and the rest 1 in 300 to 400, and a fall 
at 1 in 250 and 1 in 330 for 27 miles, forming the second 
gable. This brings us to Amiens. Then the line is vir- 
tually a dead level for about 60 miles, when the third 
gable, a small one, four miles up and four miles down, 
is encountered, the gradient each way being 1 in 135. 
Finally, after Boulogne, a short level and undulating in- 
terval precedes the fourth gable, which extends almost to 
Calais, and has eight miles of 1 in 125 each way, the 
climb on the northern side being somewhat broken, so 
that only six miles are continuous, whereas the climb, 
travelling from Calais, is without any break or “ breath- 
ing place.” 

It will thus be seen that the Nord line is far from being 
‘flat as a board ” or “level as a table,” as it is commonly 
said to be by those who are not aware of its gradients. 
For instance, going from Paris to Amiens, the engine has 
to face the same gradient as that from Wood Green to 
Potter’s Bar, but for half as far again. Then, after a 
corresponding descent it has to tackle a second climb 
steeper than that from Sudbury to Tring, and of equal 
length. Going from Calais toward Boulogne it has the 
same gradient as that passing Clifton southward toward 
Shap, and for the same distance. Orit may be compared 
to the Grayrigg bank on the same line, while it is both 
steeper and longer than the Desborough bank. So, 
clearly, the Nord engines have their work cut out. 

My first experience was sufficiently surprising. The 
load was very heavy, the train consisting of twenty 
coaches, and weighing in all 265 tons behind the tender— 
that is to say, exclusive of the weight of engine and 
tender, as all my train-loads are reckoned. The engine 
was No. 2°158, the pioneer of the latest—sub-class 4— 
order of the four-coupled compounds. The train was 
that due to leave Calais Pier at 1 p.m., but owing to the 
usual detention it did not get away till 1.18, or from 
Calais-Ville till 1.24.31, instead of 1.6. This was the 
train which is timed to run thence to Paris, 1844 miles, 
in 3 h. 54 min. with four stops. What actually happened 
was as follows :—The train stopped in all 10 min. 4 sec. 
over the time allowed at the four stations. It was also 
stopped three times by signal, the aggregate duration 
of actual stoppage being 3 min. 2sec. There was, there- 
fore, extra stoppage time to the amount of 13 min. 6 sec., 
irrespective of the delay caused by the three extra 
startings and slowings. Yet the train, instead of losing 
time as might not unreasonably have been expected in 
such circumstances, especially with a load of 265 tons 
drawn by one engine, actually gained 2 min. 5 sec. 
between Calais and Paris. That is to say, there was a 
total gain between Calais and Paris of 15 min. 11 sec. 
with that load, on timing 21 minutes faster than the best 
London and North-Western timing from Euston to 
Manchester, a mile shorter distance. The actual tested 
loss by extra starting and slackening for the three signal 
stops was 8 min. 23 sec., so the engine really gained 
23 min. 34 sec. in the running, hauling 265 tons. Every 
competent judge will certainly agree with me that this 
was a most remarkable performance. 

Its details are equally noteworthy. Leaving Calais- 
Ville there was only a short level stretch on which to 
prepare for attacking the eight mile rise of 1 in 125 near 
Caffiers. Yet the bank was mounted with surprising 
ease. A distance of 10 miles from the Calais start was 
done in 14min. 49sec., and the speed never fell below 
41 miles an hour all the way to the summit. The follow- 
ing descent was made mostly at 65 miles an hour, and 
Boulogne-Tintelleries was reached in 30min. 9 sec., the 
distance being 25 miles. Resuming the journey from 
Boulogne, another gable—this time at 1 in 135—had to 
be climbed over, the remaining 40 miles to Abbeville 
being almost a dead level. Here, after descending the 
farther side of the gable at. 70 miles an hour, the engine 
maintained a steady rate of 60 to 62 miles an hour, 
covering the 40 miles in as many minutes, and making 
the run of 49} miles from Boulogne to Abbeville, start to 
stop, in 52min.19sec. This is the same distance as 
between St. Pancras and Bedford, or Bedford and 





Leicester. The comparison will illustrate the merit of 
the work. 

Starting from Abbeville, the generally level or slightly 
rising distance of 224 miles to passing Ailly-sur-Somme 
was run in 24min. 57 sec., but then two vexatious signal 
stops occurred in succession, the second being outside 
St. Roch, so that the last 54 miles from Ailly to Amiens 
occupied no less than 12 min. 27sec. But the net time 
from Calais-Ville to Amiens, 103 miles, was only 113} 
minutes with two regular stops, as to which I have 
allowed nothing for slackening and starting. The actual 
loss by those two startings and slackenings was 54 
minutes, thus the net time from Calais to Amiens was 
virtually 108 minutes, with a load of 265 tons, assuming 
no intermediate stop to have been made. Such work 
speaks for itself. 

At Amiens the engine was changed, and No. 2146, one 
of sub-class 3, 7.c., having slightly less boiler power, came 
on, the load remaining unaltered. The locomotive work 
continued equally fine. The climb of 23 miles, almost all 
at 1 in 250 and 1 in 300, was performed at a steady rate 
of 53 to 55 miles an hour. Down the subsequent descent 
toward Creil, speeds of 73,74, and 75 miles an hour were 
easily maintained, and the run of just 50 miles from 
Amiens to Creil was done in 55 min. 23sec. After Creil 
the climb of 1 in 200, nearly 15 miles, to the summit near 
Survilliers, was accomplished in 20 min. 6 sec. from the 
start, and then came a swift descent, mostly at 72 to 75 
miles an hour, until we were brought up sharply by 
signals at St. Denis, having run the 28 miles from Creil 
in exactly 32} min. The complete running time from 
Amiens to Paris, with stops at Creil and St. Denis, was 
93 min. 37 sec.; but allowing for the time actually lost by 
those two stops, the net run was 87} min. Such a 
performance requires no demonstration of its remarkable 
merit. And it should be noted that it took place in the 
ordinary course of things, without any special instructions 
being given to the drivers, or any knowledge on their 
part that their work was being so closely scrutinised. 

My next experience was with the 10.30 a.m. express for 
Boulogne and London, the timing of which I have given 
above. Again I had engine No. 2°158; but the load was much 
smaller than on the previous occasion, eleven coaches, 
weighing about 145 tons. The booked time, however, was 
much faster. viz., 54°5 milesan hour to Amiens. We had 
run the first 15 miles from Paris in 17} min., 11 being 
1 in 200, when a signal stop detained us for 1 min. 32sec. 
at a dead stand, and caused us to lose in all 44min. A 
signal check at Chantilly lost us another minute; there 
was the usual service slack through Creil, and a per- 
manent way slack for re-laying lost us yet one minute 
more. Nevertheless, the gross time from Paris to 
Amiens, including all stoppages and delays, was only 
88 min. 24 sec. If the ascertained loss of time be 
deducted, the net running time for the 813 miles was only 
82 min. 9sec.; and this again in the ordinary course 
without any special instructions. A speed of 75 miles 
an hour was several times attained on the falling 
gradients. Not to extend my details unduly, I may add 
that the subsequent 76} miles to Boulogne were run in 
exactly 85 min. The same engine went through all the 
way. The return trip from Boulogne to Paris was 
spoiled by a block on the line, which compelled the train 
to travel by the more devious route vid Pontoise, while 
several signal stops on that length caused further delay. 

Another run duiing my earlier visit was by the 11.50 
a.m. from Paris to Calais. In this case the load was 
170 tons; the engine 2°146, of sub-class 3. The engine 
simply played with the train to Amiens, although timed 
at an average of 51°6 miles an hour, easily making the 
journey three minutes under time, with two checks. 
From Amiens, No. 2°135—of sub-class 2—took on the 
train, running the 102} miles to Calais-Ville in 118} 
minutes, in spite of 34 minutes being lost through two 
bad signal slacks. Thus, the net time was seven minutes 
under the booked time, the latter being at 50°4 miles an 
hour. All these runs unquestionably imply very fine 
locomotive work, but they simply represent the cus- 
tomary duty required of the engines and drivers. 


(To be continued.) 








SAMPLING AND TESTING LUBRICATING OILS 
AND FATS IN THE WORKSHOP. 
(Concluded from page 51.) 

The action of alkalies on oils.—The value of an alkalias a 
test reagent is threefold, because it serves to dis- 
tinguish a fat oil from a hydrocarbon oil—fat oils consist 
of oxygen carbon and hydrogen, but hydrocarbon oils consist 
of carbon and hydrogen only—but also serves as a means of 
ascertaining whether a suspected sample is a mixture of fat 
and hydrocarbon oils. 

The principle on which these distinctions are made is very 
simple. It is this:—Alkalies convert oils of the fat series 
into soaps of a hard or semi-solid nature; but hydrocarbon 
oils are not so acted on, the product of the mixing of an 
alkali with a hydrocarbon oil being an emulsion, of which, 
however, the compounds generally separate again on standing, 
It is on these facts that a mixture of the two kinds of oil is 
ascertained. 

Action of alkalies on fat oils——Make a solution of caustic 
soda or potash having a sp. gr. of 1°340 (at 68 deg. Fah.), put 
one part by fluid measure of this solution into a long test tube 
and then pour in two parts fluid measure of the fat oil and 
shake up the mixture vigorously; a solid mass will be pro- 
duced—i.e., a soda or potash soap—by the union of the oil 
and alkali. Allow this to stand undisturbed, when a very 
small quantity of water will be gathered up beneath the soap. 
This water has a milky or emulsified appearance. 

By making a similar experiment with a hydrocarbon oil 
no solid soap will be found, but simply an emulsion of the 
oil and water; but on allowing this to stand undisturbed the 
oil and water will only exhibit a cloudy appearance, if not 
absolutely clear. 

In the case of a mixture of a fat and a hydrocarbon oil, 
the product formed on making the above test will vary 
according to the proportion of mineral oil present. If the 
fat oil predominates very little trace of the hydrocarbon 
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oil will be found, as the solid soap that is formed will hold 
the hydrocarbon oil prisoner. A common soap makes a 
very good excipient for carrying hydrocarbon oils, or even 
turpentine, to bs combined with a certain quantity of water. 
If, however, the hydrocarbon be in excess, it will form a 
layer on top of the soapy mass, while the water that 
is not taken up in the soap will show itself emulsified. 
An accurate test to detect mineral oil in fat oils is the 
following:—Dissolve a piece of caustic soda about the 
size of a pea in 5 cubic centimetres—written c.c. in future— 
of alcoho! in a test tube; then put in a few drops of the oil 
to be tested, and heat the mixture over a gas flame, and let 
it boil for two to three minutes; then add 3 to 4 c.c. of 
distilled water. If the suspected oil be only a fatty acid, the 
solution will remain clear; but if a mineral oil be present, 
even to the extent of only 2 per cent., the solution will be 
tinted. 

To ascertain the exact amount of mineral oil present in a 
mixture of fat and hydrocarbon oils, note the following 
experiment :— 

Prepare a caustic alcoholic solution of potash or soda of 
sp. gr. 1°340 (68 deg. Fah.), and mix 10°15 c.c. of the 
solution with 25 grammes—1l gramme equal 15-43 grains—of 
the oil to be tested. Add 25 c.c. of distilled water and 5 c.c. 
of alcohol. Shake the mixture in a glass beaker or boiling 
tube and allow it to boil for about one hour, constantly 
stirring it with a glass rod all the time. All the oil will then 
be saponified. Put the mixture into a separating funnel, 
add some warm water and 25 c.c. of petroleum ether, shake 
well together for several minutes, and then allow the mixture 
to stand undisturbed until it separates inte two layers. The 
mineral oil will be mixed with the petroleum ether in the 
upper layer, while the lower layer will consist of the soap 
made from the fatty oil; run off this and add clean water, 
shake up the mixture again and let it rest a second time. 
Pour off the aqueous layer. Repeat this operation until the 
aqueous layer runs off clear, then run the ethereal layer into 
a weighing glass, the weight of which while dry and clean 
has been ascertained, gently warm the mixture to drive off 
the ether by evaporation, and then weigh the oil which is 
left behind, the difference between the weight of the dry 
empty weighing bottle and that when it had the oil in, will 
give the weight of the oil that has been obtained; this weight, 
multiplied by four, will give the percentage of mineral oil 
present in the mixture under examination. As many readers 
may not be acquainted with the metric system of weights 
and measures, the following are the English equivalents of 
the above figures:—10c.c. = 0°6102 cubic inches, or *1543 
grains; 25 c.c. 15255 cubic inches, or ‘3857 grains; 
5 c.c. = 03051 cubic inches, or ‘0771 grains; 25 grammes 
= 385°75 grains. 

Action of sulphuric acid on oils.—The action of sulphuric 
acid on oils affords two methods of differentiating oils, one by 
means of the colour imparted to the mixture of oil and acid, 
and the other by the temperature of the mixture. 

The colour test is one which is very easy to perform, but 
requires experience to be able accurately to distinguish the 
gradations of colour of the mixture, because the slightest 
departure from the prescribed procedure brings a difference 
of tone. The test should be performed always under precisely 
the same conditions, so as to ensure uniform results. Only 
in bright daylight can this colour test be made. The opera- 
tion is performed by putting fifteen to twenty drops of the 
oil to be tested into a clean, dry, white porcelain evaporating 
dish, and then let drop into the oil two drops of the acid, of 
concentrated strength, closely watching until the streaks of 
colour that are formed in the oil as the acid unites amongst 
the oily particles becomes, after a short time, of a uniform 
tint, the colour diffusing itself through the oil. In a minute 
or two stir the mixture with a glass rod and again watch the 
colour. That given by vegetable oils are mere traces of 
yellow, brown, and green. The colours exhibited by fish oils 
turn off a purple or violet hue, the colour imparted by animal 
oils turns red or reddish-brown; while mineral—hydrocarbon 
—oils turn blackish-brown to a slight degree. 

To make the test of value it should be a comparative one; 
that is, the experiment should be made many times, with 
samples of all the oils in the purest state possible, and the 
results tabulated, and these tables referred to when testing 
suspected samples. It is only by long practice and experience 
that the test can be accurately relied on to distinguish a 
mixture of several kinds of oil. 

The temperature test is much more practical, and the way 
it is performed is this:—Put 20 c.c. of the oil into a glass 
beaker, and stand a glass thermometer in the oil and note 
the temperature ; then add 8 c.c. of strong sulphuric acid 
of sp. gr. 1-845, and by the aid of a thermometer, using it as 
a stirrer, mix the oil and acid together by stirring, and con- 
tinue stirring until the temperature ceases to rise. 20 c.c. 
= 1:2204 cubic inches; 8 c.c. = ‘00025 cubic inches. Note 
the highest degree of temperature obtained by the mixture; 
then, by subtracting the temperature of the oil from the 
temperature of the mixture, the difference will be the in- 
crease of temperature caused by the action of the acid on 
the oil. Now, as the temperature obtained by the above ex- 
periment differs according to the nature of the oil used, this 
test affords a ready means of ascertaining what is the oil 
which is under examination then. The general increase of 
temperature by various oils is as follows :— 


11:0 deg. Fah. Scotch 66°0 sperm oil. 


shale oil. 67°6 tallow oil. 
45:0 rosin oil. 79°2 olive oil. 
54°0 petroleum lubricat- 97-2 castor oil. 
ing oil. 104°4 rape oil (thickened). 


57°6 neatsfoot oil. 117°0 cotton-seed oil. 

63°0 rape oil. 122-4 linseed oil. 

To test for the presence of free acid in oils.—Fatty oils, 
as they decompose, become rancid, owing to the chemical 
reactions that occur in them. This rancidity is brought 
about by the action of oxygen on the oils, whence they 
become decomposed into the fatty acid constituent and the 
base glycerine. Other oils that are not fatty oils exhibit 
traces of free acid. Now it is almost needless to say that 
such acid is injurious to the machinery on which such oils 
may be used. Lvyery reader knows how a mere spot of water 
will cause a spot of rust to form. The rust is an oxide of 
iron which has been produced by the oxygen in’ the water 
uniting itself with the metal and oxidising it. Every one 
knows the crosive action of rust on iron, and how in time 
the metal will be eaten into holes. Now the action 


of an acid is much more energetic, and therefore a lubri- 
cating oil that contains acid is a most insidious enemy to 
the machinery, and it will eat into the delicate parts of the 
machinery that are out of sight or reach, and thereby set up 
a loosening or weakening of the parts of the machine where 
least expected or suspected. This free acid acts on copper or 









brass as well as on iron and steel after being in contact for 
some little time. The presence of free acid may be due to 
imperfect extractions of the oil, or ii may be engendered by 
the reactive changes that occur in keeping the oil for some 
length of time, because incipient chemical changes are 
slowly but surely occurring, whereby rancidity or fatty oil 
acids are developed. As mineral—hydrocarbon—oils are free 
from the presence of oxygen as a constituent, hence they are 
generally free from the presence of free acid; but if such 
oils have been imperfectly washed there are traces of sul- 
phuric acid likely to be present. 

To test for the presence of acid in oils—The only test which 
is trustworthy is to use a tincture of phenol phthalein, and 
render it alkaline with a little caustic soda, and then shake 
up the suspected oil with a little of the test reagent. The 
red colour of the tincture will be discharged if acid be present 
in the oil. The proportions to add are as much phenol 
phthalein as will cover a shilling to 10 to 12 oz. of methy- 
lated spirit, then add sufficient of the solution of caustic soda 
to render the fluid perfectly of a reddish tinge. In shaking 
up a little of the mixture with the oil the presence of acid 
in the oil is at once shown by the reddish colour dis- 
appearing. 

A quantitative test for free acid in oil is easily made by the 
aid of the above reaction. The process is this :—Mix 
10 grammes—by weight—of the oil with 10 c.c. of neutral 
methylated spirit or alcohol, stirring the whole time by 
mixing; then add 1 to 2 c.c. of the above phenol phthalein 
tincture, place the vessel under a burette, which is filled with 
a standard decinormal solution of caustic potash or soda ; 
turn the tap of the burette—some burettes are closed with 
india-rubber tubing and a spring clip instead of a tap—and 
allow the alkaline solution to drop into the oil mixture. 
A burette tube graduated in c.c. is the best instrument 
to use for measuring these quantities. Stir the oil 
constantly, and watch the moment when a permanent 
pink tinge remains as the alkaline solution drops in. 
The rationale of the process is this:—When the alkaline 
solution reaches the oil mixture it produces a pink spot, but 
this pink colour disappears on stirring the mixture so long 
as there is any acid in the oil mixture, but when all the oil 
is neutralised by the caustic alkaline solution the pink colour 
of the spot is not effaced but remains permanent. When this 
occurs note the number of c.c. of the alkaline solution that 
has been required to neutralise the acid in the oil, and for 
each c.c. of it 0°0282 of oleic acid has been neutralised; by 
multiplying the resultant number by 10, we get the per- 
centage of acid that is present in the oil. 

To distinguish mineral acids from fat acids in oil.—Use a 
solution of methylorange. Mineral acids, such as sulphuric, 
will turn this solution pink ; but fatty acids, such as oleic, 
palmic, &c., will not affect it. 

Viscosity of oils.—By viscosity of an oil is meant its semi- 
solid condition or body. A thin fluid like paraffin oil has 
but little body or cohesion, but flows readily ; whereas one 
like castor oil is thick or viscid, and flows slowly. The 
viscosity is due to the cohesive and adhesive powers of the 
particles; that is, the particles of a viscid oil like castor 
oil cohere so well that they will not readily separate 
or flow freely, while the adhesive quality gives a viscid oil 
the power of sticking to a surface ; the less adhesive power a 
fluid possesses the easier it flows off a surface. Now, to 
these qualities—cohesion and adhesion—is given the general 
term viscosity. It is one of the most valuable properties of a 
lubricating oil, because the cohesive power permits the oil 
being thinned by the pressure of heavy bearing, while the 
adhesive quality prevents oil flowing away from the surface 
too freely. Now, although viscosity is the chief value of a 
lubricating oil, the value of such oil must not be gauged by 
the amount of viscosity of an oil, because a proper appli- 
cation of lubricants consists in using those which are 
most suited for the special parts of a machine; thus, a 
bearing like a revolving shaft requires a thick or viscid 
lubrication so that the particles of oil shall not be 
too readily pushed asunder by the weight of the shaft- 
ing, and so thin the oil until it forsukes the bearings 
altogether. A thinly-fluid oil would be out of place here, 
whereas, if it be a quickly-revolving spindle that requires 
lubricating, a thick oil would be out of place; a thin one being 
the most appropriate. The proper use of lubricants consists in 
the selection of an oil most suited for the work the lubricated 
part has to perform, and it is for this reason that the know- 
ledge of the exact viscosity of an oil should be familiar to the 
engineer. Even in the case of heavy pressure the viscosity 
must not be too great, otherwise the oil will fail to push its 
way between the shaftings and bearings, with the result that 
they will not be lubricated. 

A simple and ready means of testing the viscosity of an oil is 
this :—T'ake a narrow tube a few inches long, one end of 
which is drawn to a point, but has a small opening in it ; fill 
this up to a certain mark, mix the oil, and note how many 
seconds it takes for the oil to drop out. 

A series of comparative tests will thus show the compara- 
tive viscosities. This test, however, is not a very accurate 
one, as the viscosity or fluidity of an oil varies according to 
the temperature at which the test is made. The higher the 
temperature the thinner the body of the oil becomes, and con- 
sequently the quicker it will flow out; but if a uniform 
temperature, such as 70 deg., 100 deg., 120 deg., 180 deg., and 
212 deg. Fah., be adopted, the above simple test will be 
found sufficiently accurate for most purposes in a workshop. 
There are several instruments constructed for the purpose 
of more accurately determining the viscosity of the oil; but 
unfortunately, owing to the viscosity varying according to 
the temperature, and the sp. gr. of these oils not being the 
same, such instruments cannot be made to give absolutely 
correct results. 

The following table shows the relative viscosities of various 
oils at 70 deg. Fah., and at the boiling point of water, 
212 deg. Fah. Rape oil at 70 deg. Fah. = 100 is taken as the 
standard :— 


70deg. Fah. 212 deg. Fah. 
Be ay ws wee ra 


Scotch mineral oil .. Sp. gr. 865 
36 10°5 .. American mineral oil » «=—-885 
45 12 .. Scotch mineral oil .. »» 885 
63 . 13°5 .. Scotch mineral oil .. », 890 
66 12 Russian mineral oil »» 9896 
85 12 American mineral oil » 910 
90 12°5 American mineral oil » «=o 95 
122 14 Russian mineral oil —.. » 908 
127 17 American mineral oil .. » «920 
221 )2 Rusin oil 
236 16 Russian mineral oil .. » 910 
245 17 Medium machinery oil 
316 bY § Russian mineral oil —.. » 914 
1300 90 Summer dark machinery 
1860 43 Cylinder oil 


It is noticeable that while there is a very great difference of 
viscosity at 70 deg. Fah., there is a very small difference 








between any of them at 212 deg. Fah. 


Flash point test.—Is of great value for determining the 
safety of an oil for lubricating purposes, but it is one which 
requires special apparatus for performing the test, and even 
the accuracy of the results depends on the perfect means 
the operator has of heating the oil to be tested, because if 
heated too rapidly the flash point may be many degrees 
lower than when the oil is carefully and uniformly heated, 
consequently this test is not satisfactorily undertaken by the 
operator. All mineral oils when heated to a certain degree 
evolve vapour which is inflammable. The temperature at 
which the vapour begins to be given off, and at which it can 
be ignited by applying a naked flame to it, is called the flash 
point. Now it requires but a moment’s reflection to show 
how serious might be the results if a lubricating oil became 
heated higher than its flash point, and so be turned into 
vapour, because such vapour would fill the air of the room 
or workshop, and on coming in contact with a naked flame 
it would ignite with explosive violence. The lowest flashing 
point of a lubricating oi] is 330 deg. Fah. for ordinary pur- 
poses, 350 deg. Fah. for cotton mills, and places where there 
are inflammable materials, while for cylinder oils 500 deg. 
Fah. is the lowest flashing point that is generally safe. The 
following table shows the flashing point of hydrocarbon oils 
used as lubricants :— 

818 deg. Fah. Scotch shale oil 
820 


Sp. gr. 865 


an ON ea ey ee ee ee 985 
820 95 Pale Russian petroleum oil—residuum i 910 
330 * Scotch shale oil .. .. .. .. : »” 875 
318 vs Russian petroleum oil—pale .. sy —- 896 
858 me Scotch shale oil ral ee me 885 
ae a ie 14 the oe 890 
884 a Russian petroleum oil earaves + 908 
890 ie Pale Russian petroleum oil : ae 914 
892 American petroleum vil—pale... » 908 
422 ” ” ” 99 00 we » = M5 
428 a » ” amar 99 920 
462 a a. oe cylinder vE 
528 ” » ” = 


Evaporating test.—The rate of evaporation of an oil when 
exposed to air is a test which is easily carried out. Thus, take 
a concave watch glass, and then put a small quantity of oil 
into it and weigh again; then put the watch-glass and oil 
into an oven that has a temperature of 212 deg. Fah., and 
maintain that heat for twenty-four hours. When taken out, 
re-weigh the watch-glass and remainder of oil. The loss in 
weight should not be more than 0:25 to 05 per cent.; if 
more than 1 per cent. is lost, the oil is one that 1s suspicious 
and best avoided. 

For cylinder oils the temperature of the oven should be 
360 deg. Fah., and the heat maintained for five hours only. 
Chemical tests afford means of determining the nature of the 
oil, but they can be only successfully undertaken by a person 
possessing chemical knowledge and experience in manipulat- 
ing chemical apparatus, therefore such tests do not come 
within the scope of this article, which is solely intended to 
put operators in possession of how to test in a general way 
the oils they use. If more elaborate tests are required, it 
should be done by an expert analyst in oils. 








THE NEW GRAVING DOCK FOR THE CLYDE. 
No. IV. 

To complete our account of this important dock, which, 
since its opening on 27th May last, has been requisitioned to 
the utmost for the docking ot steamers requiring overhaul 
as many as four good sized vessels at a time being dealt with, 
some references to features connected with its construction 
and equipment are needed. On pages 79 and 86 will be found 
detailed illustrations of the pumping machinery, with the 
engine and boiler-house. 

The area occupied by the engine-house, boiler-house, and 
chimney being limited, sheet piling Yin. thick had to be 
driven round the south side and both ends of the area 
occupied by the sump, engine-house, and north half of the 
chimney, to enable the ground to be excavated deep enough 
to get the 2ft. thickness of concrete for the brick foundation 
of the sump founded on undisturbed sand at 53{t. 3in. below 
the cope level of the entrance to the dock. On this founda- 
tion the whole mass of the brickwork of the sump was built 
to the level of the floor of the engine-house, which is 22$ft. 
below the level of the cope of the entrance walls. Where 
the ground was forced, under the walls of the boiler-house, 
12in. bearing piles were driven well into the solid ground, 
and where the foundation of the chimney was outside the 
sheet piling of the sump area, bearing piles 12in. square, 3ft. 
apart centres, and ranging from 15ft. to 25ft. long, were also 
driven, and their heads bedded in concrete 4ft. thick, the 
top of concrete being 16ft. below the level of cope of body of 
dock. From the floor of the engine-house, the side and end 
walls, from 6ft. Gin. thick at the bottom, stepped to 3ft. at 
the top, extend to the surface of the ground, which is the 
cope level of the body of the dock. Krom this level the 
walls of the engine and boiler-houses rise in a pleasing 
design outside to the uniform height of 25ft. in terra-cotta 
brick outside and in, with a red sandstone base course, 
quoins, rybats, lintels, cornice and blocking course. The 
roof of the engine-house is flat, covered with concrete, carried 
on steel girders, and finished on the upper surface with Val- 
de-Travers asphalte, with a roof light 47ft. long by 7ft. wide, 
the height from the floor of the engine-house to the ceiling 
being 40ft. The walls inside are lined to the height of 254ft. 
above the floor by white enamelled tiles, and the floor is laid 
with red adamant tiles. 

The floor of the boiler-house is Gin. above the cope level of 
the body of the dock, and the side walls are 22ft. high. The 
roof is a pitched iron coupled one, elated, with a skylight 
and ventilator, 29ft. long by 10ft. Gin. wide. The elevation 
of the engine and boiler-houses embraces the pedestal of the 
chimney, and the base course, cornice, and blocking course 
of these are returned round it and form the base and cornice 
of the pediment. The chimney is square throughout, and 
rises 100ft. above the cope level. lt measures 12ft. din. 
square outside at the top of the pediment, and 8ft. Gin. out- 
side at the top under the cornice and cope, while the size inside 
ranges from 7ft. square at the pediment to 5ft. Yin. at the 
top. The bottom 46ft. Gin. of chimney is lined inside with 
fire-clay bricks. ; ib 

The pair of gates dividing the dock into two divisions are 
constructed of mild steel, and are 46ft. Yin. long from the 
centre of the heel post to the timber meeting face. The 
width between the centres of the heel posts is 87ft., and the 
distance from the line of centres of the heel posts to the apex 
of meeting sill is 16ft. 7in. The height from the roller path 
floor to the surface of the cope is 32ft. 9in., the height from 
the sill level being 2ft. less. The gates are 29ft. 2in high to 
the top water-tight deck, and are 5ft. 8in. wide at the centre 
and 2ft. wide at the ends, straight in front and curved on 
the back. The steel plating forming the front and back of 
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the gates is stiffened by three vertical bulkheads, and braced 
by three intermediate plate decks and seven intermediate 
braced decks and horizontal bracing. The top of the lowest 
plate deck—non-water-tight—is 3ft. 6in. above the bottom ; 
the second—non-water-tight—1ll1ft. above the bottom; and 
the third—water-tight—forming the top of the air chamber, 
18ft. Gin. above the bottom. The heel posts and meeting 
faces are of American white oak, and each gate is surmounted 
with a platform of the same material carried on T-bars, the 
surface of the platform being 8in. above the level of the cope. 
The heel posts rest on cast steel sockets bedded on the speci- 
ally massive stones already referred to when describing the 
recess for the gates. The top of each heel post is surmounted 
by a strong forged wrought iron pin, 16in. diameter by 9}in. 
deep, fixed to the top of each gate by a palm—of which the 
pin is a portion—the full breadth of the top of the gate. Each 
gate is held in position by a strong wrought iron collar, 3$in. 
maximum thickness by 5}in. deep, bolted to a casting weigh- 
ing nearly two tons, laid on and bedded in large granite blocks. 
The casting is anchored to the masonry by three 3}in. square 
tie-rods, 16ft. long from the centre of the heel post, buried in 
the masonry and screwed upon strong cast iron washer plates 
2ft. square. The outer end of each gate is carried on a steel 
roller 28in. in diameter, moving on a cast steel roller path 
9in. broad, embedded, as before described, in blocks of granite, 
built into and flush with the fioor of the dock. 

Each gate is opened and kept closed as required by a direct- 
acting hydraulic ram, 14in. diameter and 11ft. 3in. stroke, 
housed under level of cope of the side walls, and acting on a 
crosshead and connecting-rod attached to gate, the rod being 
free to move either horizontally or vertically. The gates 
weigh 170 tons, and were constructed by Messrs. Robert 
Stephenson and Co., Limited, Hebburn-on-Tyne, while the 
hydraulic machinery for working the same was furnished by 
Sir W.G. Armstrong, Whitworth, and Co., Limited, Elswick, 
Newcastle-on-Tyne. 

The arrangement of keel blocks on the floor of the dock is 
as follows :—There are 620 sets of portable blocks laid down 
in three lines, being sufficient for all vessels that would occupy 
the dock at one time. Alli of these blocks are of the same 
length, width, and height, save a fewin the way of sills and 
recesses. They are 5ft. long, 16in. broad, 30in. high, and are 
each composed of a bottom piece of American elm 8in. thick, 
then a cast iron plate of the same size 6in. thick, then by a 
piece of American elm Sin. thick. These three pieces are 
bolted together, and the block is completed by adding another 
piece of American elm 8in. thick, which is fixed by two dog 
spikes on each side to the pieces below. 

The dock is equipped with five 5-ton direct-acting hydraulic 
capstans, one on each side of the outer entrance, one on each 
side of the inner entrance, and one at the head of the dock 
in line with centre. The water pressure required to work 
these capstans, as well as the fourteen sluice valves in the 
culverts, is obtained from the combined hydraulic installa- 
tions of Nos. 1 and 2 graving docks and Prince’s Dock. The 
capstans are capable of being wrought by hand-power if 
required. There are also twelve hand capstans on each side 
of the dock, and around the dock there are thirty-one cast 
iron mooring paals. 

The dock is in the meantime lit with gas by means of four 
Bray’s lanterns—two at outer and two at inner entrances— 
and by fourteen 250-candle power Bray’s lamps disposed 
alongside and around the head of the dock, all being carried 
on oak posts let into cast iron sockets set into the ground. 

In the construction of the dock the requisite material of 
every kind which could be was contracted for, but the excava- 
tion and the putting together of the material in the con- 
struction of the dock was done by the Clyde Trustees’ own 
plant, and workmen employed by them, under the control 
and direction of the Engineer-in-Chief and his staff. All the 
cement used was Portland of the strongest kind, chiefly 
supplied direct by London manufacturers. All the granite 
ashlar was supplied by Messrs. John Freeman, Sons, and Co., 
Limited, Penryn, Cornwall, ready for building, and so correct 
were the detailed drawings furnished to the contractors, and 
worked to by them, that the stones were all put in their 
places without requiring fitting or dressing of anykind. The 
granite sets for floor of dock were supplied from Cornish and 
Scotch quarries. The material for concrete was gravel and 
sand from the excavations for dock, and from the shores of 
the south-west of Scotland, ballast, broken whinstone, 
bricks, and crushed granite. The proportion of gravel and 
other material to cement for concrete in cylinders of 
wing walls and outer apron was 5 to 1, and the fillings 
of same, 9 to 1; for floor and sides of dock, 6 to 1; the 
pockets in brickwork, 9 tol; the concrete for the moulded 
granolithic-faced {ashlar, 6 to 1; the face, 6in. thick, 
3 of crushed granite to 1 of cement; the granolithic altar 
courses the same; and the concrete bottoming, 4in. thick, 
under causeway on surface of ground 10 to 1. The mortar 
for brickwork was composed of 3 of sand to 1 of cement; for 
the setting of ashlar, 2 of sand to 1 of cement; for the point- 
ing, neat cement; for laying causewaying of floor of dock, 3 
of sand to 1 of cement; the grouting of same, 2 of sand to 1 
of cement; and the grouting of causeway on surface of 
ground, 3 of sand to 1 of Arden lime. 

The excavations for the dock amounted to 436,000 cubic 
yards, of which 350,000 cubic yards were conveyed by hopper 
barges and deposited in Loch Long; 44,000 cubic yards of 
gravel and sand were used for concrete; and 35,000 cubic 
yards of sand were sold. There were used in the construc- 
tion of the dock :—52,600 cubic yards of concrete, 1320 cubic 
yards of rubble concrete, 46,860 cubic yards of brickwork, 
4750 cubic feet freestone ashlar, 58,640 cubic feet of granite 
ashlar, 5600 square yards of granite nidged causeway, 765 
square yards of granolithic causeway, 15,780 square yards of 
whinstone causeway, 82,000 cubic feet of granolithic altar 
courses, 26,750 cubic feet of granolithic-faced concrete 
ashlar, 108,000 cubic feet of timber, 130 tons of cast iron 
cylinder shoes, 22,300 tons of Portland cement, and 
12,200,000 bricks. 








AN E.ectric Lacncn.—An electric launch, built for the Russian 
Government by the Vril Launches Company, of St. Helens, Isle of 
Wight, was tried at Portsmouth on Monday in the presence of 
the Austrian Naval Attaché, and the trial was repeated on Tuesday. 
The dimensions of the launch tried on Monday are :—Length, 32ft.; 
beam, 8ft.; depth, 3ft. 8in. There is ample sitting room round the 
sides of the launch for twenty persons, who are separated by the 
wheel bulkhead from the coxswain, who is also captain and crew, 
The maximum current in the Vril boat is 120 ampéres, with a 
pressure of 72 volts, and at full speed with a thousand revolutions, 
the horse-power developed was eleven anda-half. With this power 
the vessel was propelled at a speed of seven knots, at which she 
has a cell storage capacity to enable her to travel for four hours, 
while at half-speed, or four and a-half knots, she can travel for 
eight hours. 





THE COAL STRIKE. 





On the verge of Saturday last, when the joint meeting of 
the Coalowners’ Emergency Committee and the Workmen's 
Provisional Committee was announced to take place, it was 
generally expected that the end would be in sight. This was 
the belief, as we happen personally to know, of one of the 
leading members of the Coalowners’ Association ; and if, as 
seems apparent, more difficulties yet block the way, these 
must be attributed to the sudden and impulsive action of the 
Workmen’s Committee at the last moment in demanding the 
appointment of an umpire, against which the coalowners 
are as resolutely opposed as they were to the action of a con- 
ciliator. 

The meeting took place in Cardiff, and was presided over 
by Sir W. T. Lewis, Mr. W. Abraham—‘“ Mabon ”—occupying 
the vice-chair. The Workmen’s Committee, by their secre- 
tary, submitted the following terms as a basis for discussion : 
“That the principle of the selling price of coal, automatically 
applied, shall operate in the regulation of wages, according to 
a scale of figures to be agreed upon, subject to the following 
reservation : That in the event of the average selling price 
of coal coming down below, or going above, a certain point to 
be agreed upon, the wage rate shall be fixed by a conciliation 
board, to have a system attached thereto that will ensure a 
decision in all cases, such conciliation board to deal with all 
matters in dispute. With regard to ‘ Mabon’s day,’ the 
Committee are prepared to discuss a modification.” 

The formulated terms were accompanied by the expression 
of a very earnest wish for an amicable settlement, the Work- 
men’s Committee being then prepared to discuss the amount 
of an immediate advance. The chairman reciprocated the 
desire of the workmen for a settlement, and having been 
assured by the vice-chairman that the representatives had 
full authority to effect a settlement, and to commit the 
general body of the workmen to any arrangement that might 
be entered into, proceeded to discuss the terms. In the 
matter of ‘‘ Mabon’s day " the workmen were quite prepared 
to substitute Saturday for Monday. With respect to a 
definite question from the chair, it was elicited that the 
workmen regarded it as of vital consideration that an umpire 
should be appointed. This led to the statement, more than 
once repeated by the chairman, that the Association would 
not for a moment entertain the appointment of an umpire. 
At this point the meeting separated, as the workmen pressed 
the point, and the chairman positively refused to concede it. 
After the meeting the Association issued a manifesto, which 
traversed the terms and contentions of the workmen, and 
submitted the following amended terms on their part, which 
they proposed at once to substitute for the list affixed to the 
pithead at all the collieries. 

This is to give notice that from the 18th July, 1898, this 
colliery will be open for work upon the following terms and 
conditions :- 

(1) The terms and conditions of the old sliding scale, 
which terminated on the 31st March, to be embodied in an 
arrangement, to continue in force until January Ist, 1892, 
and be determined by six months’ notice on either side, to be 
given on the 1st of July, 1901, the 1st January, 1902, and any 
other following 1st of July or 1st of January. 

(2) The monthly holiday, known as ‘“‘ Mabon’s day,’’ to be 
abolished, and no other substituted. 

(3) That an immediate advance be given of 5 per cent. 
above the wages in force on the 31st March. : 

Since this notice has been issued at the various collieries, 
meetings have been held, and a formal meeting of the Work- 
men’s Provisional Committee is announced for Monday next, 
when the result of their deliberations will be made known. 

It is understood by those acquainted with the “inner 
workings” that the large sums remitted by the Northern 
and Scotch Colliers’ Associations, and by the trade union 
associations generally, have another object than in being 
purely sympathetic. It has been openly stated by Welsh 
colliers that they are warned how they act, otherwise relief 
measures will be withdrawn, and will not again be appended. 
The bold scheme enunciated of getting a co-operation of 
trades unionism, and receiving a large revenue weekly, would 
be sufficient, it is urged, to win any labour struggle. The 
aim then would be to emulate the tactics of Wellington— 
splitting an enemy in two, and crushing first one division 
and then another. This scheme Welsh colliers admit has 
been tried in Wales, and with success in the house-coal days, 
before the Coalowners’ Association was formed, small coal- 
owners being attacked in detail; but it is further admitted 
by the intelligent-minded of the colliers in South Wales 
that if they secure eventually a good working arrangement 
of their own they will be better off than in joining any 
federation. 

Last week the amount to hand for relief totalled £6000. 
This is admitted to meet some part of the distress amongst 
the colliers, but the condition of the iron and steel workers 
remains bad and unaffected. A good deal of feeling has been 
aroused by the statement of various coalowners, published in 
the local journals, that they repudiate the action of the local 
boards of guardians in employing strike labour at the 
expense of the rates. The demand upon them for their part, 
as rated to the several parisher, they will resist. Already 
£26,000 has been expended by the Merthyr parish in paying 
stone breakers one shilling per day and twopence for each 
child. 

One of the most valuable contributions to the mass of 
evidence pro and con. of the facts of the case has been 
supplied by Messrs. Pyman, Watson and Co., one of the lead- 
ing colliery firms of the Cardiff district. In this letter, 
which is of considerable length, it is stated that the price of 
8s. f.0.b. means a heavy loss, but yielding the colliers 5s. 8d. 
per ton. That the sliding scale of 8? per cent. advance in 
wages for every shilling advance on the price of coal divides 
the shilling equally between the employer and workmen, 
giving them 6d. each. The average price realised in 1897 
was 9s. 2d., equal to 1s. 2d. above the standard. The men 
got half the 1s. 2d. 

Since July 1st, 1898, employers’ burdens have been increased 
by the cost of insurance against accidents. By the employers’ 
new proposals the new burden is entirely borne by them. 

During the first three months of this year the men working 
for this company received an average wage of 5s. 9d. per day, 
after deducting the amount paid to assistant boys. The week 
preceding the strike the men earned an average wage of 
7s. 3d. per day, and the 5 per cent. advance would increase 
their wages over 3d. per day. 

The letter concludes by offering the books of the firm for 
examination in support. 

This week the Workmen’s Provisional Committee received 
the following telegram from Sir E. Fry, the Conciliator 
appointed by the Board of Trade:—‘I think it might be 





useful to see your Committee. Please fix the time and 
reply.” After consultation, the Committee named Frida 
morning for the Conference, which will accordingly to 
place. On Wednesday a great mass meeting was held by the 
Aberdare, Merthyr, Plymouth, and Dowlais colliers, for the 
discussion of the situation. No result is expected to he 
made public of either meeting until the Monday gatherin 
has been held. 8 








LARGE GAS ENGINE CONTRACT. 


A Lona discussion took place late on Tuesday week at g 
meeting of the London County Council, consequent upon the 
presentation of the report of the Main Drainage Committee 
in regard to the four tenders referred to the Committee for 
the supply and erection of gas engines required for the pro. 
posed new pumping station in Lot’s-road, Chelsea. It bein 
elicited that a selection of firms had been invited to tender 
for the work, the contention was put forth that it would 
under the circumstances, be unfair to pass over the lowest 
offer. The debate was proceeding when it was discovered 
that there was not a “ full house,” and the consideration of 
the question was accordingly adjourned. The following are 
the tenders:—Campbell Gas Engine Company, £10,000; 
J. K. H. Andrew and Company, £10,837 ; Fielding and Platt, 
£11,350; Crossley Brothers, £11,550. 

Reporting on the tenders the Main Drainage Committee 
said :—“Three other firms were invited to tender for the 
work, but they were unable to quote for the size of engines 
required. All the tenderers were asked to submit their own 
designs, and the drawings of the engine-house are awaiting 
completion pending the decision of theCouncil as to the kind 
of engines to be obtained. Four of the engines required 
must be double-cylinder engines of 210 indicated horse- 
power each, and the other four of 260 indicated horse-power 
each. We find, however, upon inquiry, that the largest 
single engine built by the Campbell Gas Engine Company is 
of about 50 indicated horse-power, but we should state 
that the company offer to commence immediately the 
manufacture of one of the larger engines under the 
Council’s inspection, and they undertake to make gocd 
any defect or error that might be found before proceed- 
ing with the remainder. After carefully considering all the 
circumstances, however, we do not see our way to advise the 
Council to accept the tender of the Campbell Gas Engine 
Company, and we regret that we should feel obliged to pass 
it over on the present occasion. Messrs. J. KE. H. Andrew 
and Co., who are the makers of what is generally known as 
the ‘Stockport’ gas engine, have manufactured single en- 
gines of 140 indicated horse-power, and we recommend that 
the tender of Messrs. J. E. H. Andrew and Co., Limited, 
amounting to £10,837 14s., for the manufacture, delivery, 
anderection of eight double-cylinder gas engines at the Lot’s- 
road pumping station be accepted; that the solicitor be 
instructed to prepare the contract, and that the seal of the 
Council be affixed to the contract when ready.” 








CATALOGUES. 
Burnham, Williams, and Co., Baldwin Locomotive Works, 
Philadelphia, U.S.A. This is a neat little brochure, giving illustra- 
tions and particulars of these immense works, which cover 14 acres 
of ground, and employ 5000 hands solely in the building of loco- 
motives, 

The British Non-flammable Wood Company, Limited, Victoria- 
street, London. History and description of the process by which 
wood is rendered non-flammable. This little work is got up ina 
manner which renders it interesting, and contains numerous 
excellent illustrations, showing the diverse applications to which 
this material can be put. 

The British Luxfer Prism Syndicate, Limited, Hill-street, 
Finsbury, London. Luxfer prisms for illumination purposes, 

The Cape Asbestos Company, Limited, Minories, London. 
Catalogues of asbestic materials for non-conducting purposes. We 
understand that this material is being extensively adopted for 
covering locomotive boilers. 








Tue Lonpon County Counci AND Water Gas.—The Depart- 
mental Committee of the Home-office, which is considering the 
question of the manufacture and supply of water gas, has asked 
the opinion of the London County Council on the subject. The 
Public Control Committee of the Council has arrived at the 
following conclusions on the subject, and these have now been 
communicated to the Departmental Committee :—(a) That con- 
siderable danger arises from the introduction of water gas in the 
process of the enrichment of coal gas. (/) That non-carburetted 
and non-odorised water gas should not be allowed to be used 
under any conditions, since it is devoid uf smell which would give 
warning of any escape of the gas. (c) That 25 per cent. should be 
the maximum amount of water gas allowed to be introduced in the 
enrichment of coal gas, the proportion of water gas being ascer- 
tained by determining the amount of carbonic oxide in the 
enriched coal gas, which shall not exceed 16 per cent. Coal gas 
enriched to this extent would correspond in poisonous character 
to the Dowson gas, which is already in use for heating purposes 
and for gas engines, and would exclude the use of carburetted 
water gas, (¢) That where it is proposed to supply poisonous 
enriched gas to houses and the interior of buildings, a proper 
inspection be made of the service pipes by a responsible officer 
appointed by the local or other suitable authority, who should 
certify that the pipes are in a sound condition and that there is no 
escape of gas; and that the cost of such inspection should be 
borne by the gas company. 

Tue Dover Navat Harsour,—An excellent impression of the 
future naval harbour at Dover can be gathered from the illustra- 
tions and description which appear in the (fraphic of last week. 
On the west is the present Admiralty Pier, which will be extended 
2000ft. From the base of the wall to the top of the parapet will 
be upwards of 90ft., of which nearly 70ft. will be below the level 
of the high water of spring tides. The area enclosed will be 610 
acres at low water, and of the water area to be secured no fewer 
than 315 acres will be situated beyond the five-fathom line. The 
anchorage will be sufficient to accommodate twenty first-class 
battleships, as well as destroyers, gunboats, and smaller vessels. 
The new Admiralty harbour will, on the eastern side, enclose and 
protect the commercial harbour, On the western side the sea wall 
of the smaller harbour will be identical with that of the greater 
for a part of its distance ; but the naval scheme carries the western 
extension, the Admiralty Pier extension, as it is called, further out. 
As originally designed, the commercial harbour was intended to 
cover an area of 56 acres, but this will now be increased to 75 acres 
—first by carrying the proposed Admiralty Pier extension 640ft. 
in a southerly direction ; and in the second place by lengthening 
similarly the eastern arm of the commercial harbour considerably 
beyond the point at first proposed. There will be two entrances 
to the great harbour—one at the extremity of the eastern arm, the 
other at the end of the Admiralty Pier extension. The eastern 
entrance will have a width of 600ft. and a depth of 42ft. at low 
water of spring tides. 
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MINIUM ASA RIVAL OF COPPER AND BRASS 
FOR ELECTRICAL CONDUCTORS.* 


Ry ALFRED E, Hunt, 8.B., President of the Pittsburgh 
‘ Reduction Company. 
s been used for electrical conductors very largely in 


ALU 


‘opPER h " n ’ Oly 
"b a ae to its comparatively high electrical conductivity, 
; Aa ‘ot withstanding corrosion, ease of soldering and brazing, 
Pralleability, tensile strength, and ductility. The exceptions in 


ast have been in telegraph wires of soft wrought iron, and 
= onal and steel used in the parts of electrical machinery. 
Aluminium has already been used successfully for the purpose, 
and this article is written to call attention to its comparative 
merits as an electrical conductor. - 

The following facts regarding the metals, 25 i and aluminium, 
in bars, rods, and wire, suitable for electrical conductors, need 
first to be considered :—Copper has a specific gravity of 89°3 
(authority, Association of Copper Manufacturers of the United 
States, 1893); an electrical conductivity, when pure and soft 
annealed reckoned at 100 in the Matthiessen scale, but as ordi- 
narily used in electrical conductors of about 98—97 ‘61 (authority, 
Professor W. C. Roberts-Austin) ; a tensile strength of from 
16,5001b. per square inch in soft annealed pure copper (authority, 
Cargnegie’s Hand-book) to 65,000 Ib. per square inch in hard- 
drawn bars; and a selling price of about 14 cents per pound in 
the United States, and an equivalent selling Dyes: of 130 marks 
per 100 kilos. in Germany for wire, bars, and rods, such as are 
used for electrical conductors. : : 
Aluminium has a specific gravity of 2°68 ; an electrical con- 
ductivity commercially pure metal—of 63°00 (authorities, Charles 
F, Scott, of the Westinghouse Electric Company, and Professor 
Joseph W. Richards, of Lehigh University) ; a tensile strength in 
pure soft wire of 26,000 Ib. per square inch, and in hard-drawn 
rods or wire of 40,000 lb, per square inch. ? 

Special selling price:—The firm of Aron Hirsch and Son, of 
Halberstadt, Germany, are ready to sell aluminium conductors in 
the form of rods, bars, plates, and wire drawn to 24 mm. in dia- 
meter, at the special low rate of 280 marks per 100 kilos., for large 
quantities of metal; and similarly the Pittsburgh Reduction 
Company will sell rods, bars, plates, and wire drawn down to 
No. 12 Brown and Sharpe gauge—eight hundredths of an inch 
diameter —in large special orders for electrical conductors, at the 
rate of 29 cents per pound at their works in the United States. 
These prices are special rates, below the regular prices for 
aluminium which these concerns have decided to make for elec- 
trical conductors alone, in order to favour the introduction of 
aluminium for this purpose, and to overcome the handicap which 
aluminium has, occasioned by its lower electrical conductivity 
than copper, in the matter of special low relative prices. From 
these facts it is evident that :— 

(1) Any given volume of copper is $:$2 or 3°332 times heavier 
than an equal volume of aluminium. 

(2) The equivalent price of 14 cents per pound for copper for 
any length of any equivalent section of aluminium wire or bar 
would be 14 cents times the factor 3°332, or 46°65 cents per pound. 
That is, 1000ft. of wire of, say, one-tenth inch diameter, would 
cost equally as much if bought of copper at 14 cents per pound, 
or aluminium at 46 65 cents per pound. Aluminium therefore sold 
at 29 cents per pound is only about 62 per cent. of the cost of 
copper at 14 cents per pound section for section. 

(3) Reckoning the copper conductor to have its maximum of 
100 per cent. conductivity, and the aluminium to have a con- 
ductivity of 63 per cent.—which the Pittsburgh Reduction Company 
are ready to guarantee for their special pure aluminium metal for 
electrical conductors—then for an equivalent electrical conductivity 
a given section of copper that can be placed at 100 should be 
increased in area in round numbers to 160 to give an equal conduc- 
tivity. 

(4) Due to their relative specific gravities, the weight of the 
given equal length of the aluminium conductor with 160 sectional 
area will be only 48 per cent. of the weight of the copper con- 
ductor with sectional area of 100, having the same electrical con- 


ductivity. 
100 x 8°93 = 893, weight of the copper. 
160 x 268 = 428°8, weight of the aluminium. 


443°° = 48 per cent. 

(5) As to their relative cost for electrical conductors of equal 
conductivity, aluminium at 29 cents per pound is the most econo- 
mical conductor as compared with copper at 14 cents per pound. 
Taking as an illustration an aluminium conductor to replace a 
copper wire of No. 10 B. and S. gauge—about one-tenth of an 
inch diameter—the aluminium wire of equal, in fact somewhat 
superior, electrical conductivity would be of No, 8 B. and 8. gauge, 
slightly over one-eighth of an inch diameter. The weight of a 
mile of No, 10 copper wire is 162°32 1b., and its cost at 14 cents 
per pound would be equal to 22°72 dols. The weight of a mile of 
No. 8 aluminium wire would be 79°46 Ib., and at 29 cents per 
pound would cost 23°04 dols. 48 per cent. of the weight of the 
No, 10 copper wire, which will give equal electrical conductivity 
in aluminium wire, would only weigh 77°91 lb., so that more 
accurately 22°59 dols. would be the cost of a mile of aluminium 
wire at 29 cents per pound to replace a mile of No. 10 copper wire 
at 14 cents per pound, costing 22°72 dols. 

(6) The Continental reyuirements in tensile strength for soft 
copper wire, rods, and bars used as electrical conductors is 
22 kilos. per square millimetre, the English requirement being 
similarly 14 tons per square inch, and our American requirement 
is about its equivalent of 32,000 Ib. per square inch. 

Aluminium wire, rods, and bars will be furnished of 63 per cent. 
electrical conductivity, which will have an equal tensile strength 
per unit of area with the copper, and therefore with the electrical 
conductivity equivalent of 48 per cent. of the weight of the copper, 
and sectiona! area of 160 against the area of the copper section 
100, the tensile strength of the aluminium conductors will be as 
100 for the copper is to 160 for the aluminium. This would 
mean if a square inch of copper conductor was used of, say, 
32,000 1b. per square inch tensile strength, the equal conductivity 
oe Nea of aluminium would have a tensile strength of 
51,200 Ib. 

It has been already determined that with aérial lines the snow 
and ice load is practically as heavy on lengths of small wire as 
upon jarger sections, so that no objection upon this score can 
probably be found to the use of the larger sections of aluminium 
wire. 

Both on account of having only 48 per cent. of the weight and 
on account of having about 60 per cent. more strength, the 
aluminium conductor could be used in much longer spans between 
supports, and the number of expensive poles and insulators can be 
materially diminished. Properly-drawn aluminium wire is as 
tough, and will stand bending as severely without breaking as soft 
copper wire. The toughness of aluminium wire is, however, 
greatly modified by the care and skill used in manufacture. If it 
1s drawn too severely through the dies, or is not well annealed at 
the proper intervals in the drawing operation, it is finished much 
more brittle than when properly manipulated. 

Hard-drawn copper wire, especially that in the smaller sections 
drawn through diamond dies, is furnished with a tensile strength 
of 65,000 lb. per square inch. What the maximum tensile strength 
of the best pure hard-drawn aluminium will reach under similar 
favourable conditions for developing the maximum tensile results 
has not yet been determined, but from experiments already 
made it can quite surely be predicted that at least 50,000 lb. 
maser inch can be obtained, and perhaps even higher strength 
still. 

_ Aluminium hardened with,a few per cent. of alloying 
ingredients can be furnished in wire with a tensile strength far in 





* Read before the American Institution of Electrical Engineers. 





excess of what can be obtained in pure aluminium. Experiments 
are now being made by the Pittsburgh Reduction Company to 
determine just what alloy will furnish the maximum tensile 
strength, together with maximum electrical conductivity. From 
results already obtained, it can surely be predicted that an alloy of 
aluminium can be furnished which drawn into wire will have a 
tensile strength of at least 65,000 lb. per square inch, and 
electrical conductivity of more than 50 in the Matthiessen scale. 
This material to rival hard-drawn copper wire and the silicon- 
bronze materials which are now in use, where maximum tensile 
strength together with good electrical conductivity are required. 

The power of withstanding corrosion is greatly in favour of 
aluminium as an electrical conductor over copper. Copper does 
not change in dry air, but in moist air it becomes covered with 
a green layer of basic carbonate of copper, which itself bas a 
corroding action and does not coat and protect the underlying 
copper from further corrosion. Ammonia in contact with copper 
absorbs oxygen and the copper dissolved in consequence of the 
formation of a soluble cupric-oxide and ammonia, This action is 
especially a source of trouble where copper wire is used in connect- 
ing rail joints in the tracks of electrical railroads, where the ground 
is often subjected to ammoniacal solutions. Aluminium similarly 
is not acted upon in dry air, and the corrosion in moist air is of 
the oxide of aluminium, alumina, a harmless salt which forms an 
impenetrable coating on the metal, and protects it from further 
corrosion to a considerable extent. Ammonia solutions act on 
aluminium only upon the surface, attacking it and leaving behind 
a more resisting surface coating of a brown colour containing 
silicon, which resists corrosion from dilute mineral acids and dilute 
solutions of organic acids as well as moist and dry air. Subject to 
sulphur gases, such as locomotive flue gases, aluminium withstands 
corrosion better than copper. 

If kept free from galvanic action with any other metals electro- 
negative to itself, aluminium is far less easily corroded than 
copper. 

The difficulty of soldering or brazing aluminium is the chief 
drawback to its use as an electrical conductor. Aluminium can be 
soldered strongly, but it is a more difficult and slow operation at 
best as compared with copper, and there is much more rapid 
weakening of the soldered joint due to galvanic action between 
aluminium and the metals of the solder than with the less electro- 
positive metal, copper. In many places the aluminium can be 
first coated with copper, and the soldering or brazing operation 
made on the copper surfaces thus formed. 

Several forms of joints have been successfully used to avoid the 
necessity of soldering, the best forms being to use thin aluminium 
sheets to wrap the joints and to twist or otherwise bind with the 
aluminium bars or wires to be joined. These wrapped and twisted 
joints with aluminium sheets can be left smooth on the outside 
when desired, can be made much stronger than the body of the 
conductors, and are really a more serviceable job than soldered 
or brazed work in many cases with copper. One very practical 
way of making joints of aluminium wire is to roll the thin alumi- 
nium sheet of about 6in. width into two cylinders from opposite 
edges of the sheet. These double cylinders are very cheaply 
made on mandrels ina lathe. The ends of the wires to be joined 
are inserted in these cylinders from opposite ends, and both the 
wire and sheet twisted with pliers until a firm joint is secured, 
much stronger than the body of the wire. The joint can readily 
be made impervious to the air and moisture. 

The C. McIntyre Company, of Newark, N.J., have a patented 
joint which is made very much along the lines of this joint. In- 
formation regarding their patented form of joint can be obtained 
by correspondence with them as above. Also the American 
Electric Tube Company, Chicago, Ill., make a very satisfactory 
joint. 

Another disadvantage which handicaps aluminium in special 
uses for electrical conductors will be where the material has to be 
insulated that the cost of insulation will be approximately one- 
third greater for the larger section required in aluminium over 
the cost for the smaller section of copper required for the given 
conductors ; and where aluminium is to economically compete for 
insulated conductors, the price of the aluminium will have to be 
further reduced to meet this contingency. Aluminium is soon to 
be placed in an extensive line of conductors where this added 
extra cost of insulation will be determined by actual fabrication ; 
the Pittsburgh Reduction Company in this particular case agree- 
ing to pay the added costs, in order that actual experience may 
be gained as to their relative amounts. 

There are certain places where aluminium will be at a disadvan- 
tage overthesmaller section of equal conductivity of copper, in ducts 
or conduits where space is aconsiderable item. In such cases, the 
use of aluminium would necessarily be prevented. An ample field 
for the employment of aluminium for some time to come, however, 
seems open at the present time for bare transmission lines, espe- 
cially for high potential long-distance work, and for long-distance 
telephone lines and for rapid-transmission telegraph lines. 

Aluminium, next to gold, is the most malleable of all the metals, 
and is much more malleable than copper. Aluminium in ductility 
stands next to copper, and is easily drawn into all sections that 
are furnished in copper for electrical conductors. Alluminium can 
be furnished fully as uniform in its composition as copper. The 
metallurgy of copper is comparatively complicated, owing to the 
difficulty of converting its ores into the oxide free from impurities. 
In most of the copper ore used, sulphur, lead, and iron are con- 
tained, as well as small quantities of other elements, as 
arsenic and antimony. All of these elements in metallic copper 
very materially lower its electrical conductivity. The native pure 
copper of the Lake Superior region enjoys the preference due to 
its uniformity and freedom from impurities for many purposes, 
but for electrical conductors the electrolytic copper is most used. 
Aluminium can now be furnished rivalling for electrical conductors 
at least 99°50 > is granted, not as yet in purity of composi- 
tion the best electrolytic copper used for the purpose of electrical 
conductors. When as pure a metal is obtainable, undoubtedly 
it will more nearly rival copper in electrical conductivity, section 
for section. 

Aluminium has been already in successful operation as an elec- 
trical conductor for some time. The first use in a large way was 
with the conductors for the electric current at the Niagara Falls 
Works of the Pittsburgh Reduction Company, where it has been 
used since the year 1895; the currents were of severa] thousand 
horse-power each, and of very large volume and comparatively 
low voltage. Both in conducting power, freedom from heating 
effects, power of withstanding corrosion, ease of making, wear, 
and efficiency of joints, the aluminium conductors have given 
better results than copper used for the same purpose, 

In the Chicago Stock Yards a mile of aluminium wire of No. 11 
gauge-has now been in use for some time, upon a telephone line 
that has been badly corroded out in copper wire, due to its being 
frequently subjected to sulphur gases from passing locomotives. 
The aluminium line is giving good satisfaction, and is withstanding 
corrosion much better than did the original coper wire subjected 
to the same influence. 

If the theory be true that the passage of high-voltage alter- 
nating currents of great frequency is largely upon or near the 
surface of the conductors only or mainly, then the larger section 
of the proposed aluminium conductors will make them especially 
adaptable for such currents, 

On telephone lines it has already been determined that as good 
sound transmission is obtained with aluminium of equal section 
as with copper, in ordinary lengths of less than ten miles of wire. 
No comparative results, however, have as yet been determined on 
long-distance telephone transmission; but the evidence would 
seem to point that a much less section than 160 of aluminium to 
100 of copper will give equally good results. 

Aluminium is now being used to replace brass very considerably 
in the arts, as it is sold in the open market at rates which make 
it 10 per cent. cheaper section for section, than brass. For 





electrical purposes the metal can be advantageously used to re- 
place brass in a good many ways. Commercially pure aluminium 
as furnished to-day contains less iron than does commercial brass, 
and is therefore more non-magnetic than brass. 

The electrical conductivity of aluminium is far superior, section 
for section, to brass. Almost every electrical apparatus of present 
construction in which an iron core—usually a laminated iron core 
—is used in motors, generators, or transforming machinery, has 
spaces for ventilation, and the spacing is made by the means of 
drawn bars, flat rods or angles, or tee-shape pieces. Brass has 
been almost invariably used for this purpose in the past, — 
on account of its non-magnitic properties as compared with iron or 
steel. Drawn aluminium sections can be furnished at a price 
which is 10 per cent. cheaper than brass, section for section ; and 
on ee of the lightness of aluminium it can be advantageously 
used. 

Where a low electrical conductivity is desirable, as in parts that 
are moved in a magnetic field, to prevent the occurrence of eddy 
currents, aluminium can be alloyed with zinc and other metals 
that will lower its electrical conductivity to the desired points. 








RoyaL ARSENAL ASSOCIATION OF FOREMEN-—About twenty-five 
members of this Association paid a visit on Saturday last to the 
works now in course of construction in Holborn for the Central 
London Railway. Thanks to the courtesy of Sir Benjamin Baker, 
every assistance was given by the officials to make the visit in- 
structive. 

A New Boiter Gavce.—About ten years ago a gauge which 
would indicate a pressure of 1001b. to the square inch was con- 
sidered quite sufficient for the purpose of testing boilers, as at that 
time few vessels in the Navy had boilers which could record a work- 
ing pressure of 50lb. The recent rapid development in propelling 
machinery and the introduction of water-tube boilers has neces- 
sitated the manufacture of boilers capable of maintaining a working 

ressure of 350 lb. to the square inch, and to ensure safety such 

ilers are subjected toa pressure test considerably in excess of 
what they are actually expected to work at. The test gauges 
hitherto used have now been found altogether inadequate, and in 
order to meet the requirements of existing boilers and to provide for 
further development in high-pressure boilers, the Admiralty have, 
says the Naval and Military Record, decided to introduce a new 
type of test gauge, which will be capable of recording with the 
greatest accuracy any pressure up to a maximum of 1000 Ib. to the 
square inch. 

THE MANCHESTER STEAM Users’ AssocIaTION. — We have 
received from the offices of this Association a memorandum read 
by the chief engineer, Mr. C. E. Stromeyer, at the annual meeting 
of the members, held on April 5th last. Besides containing 
** Advice to Boiler Attendants,” and a few practical remarks on 
the best method of cleaning boilers and economisers, fuller ex- 
planations on the injury caused to boilers by incrustation and 
grease are given, and an appeal is made to steam users to spare 
their boilers by using less oil in their cylinders. The memorandum 
also contains a short review of the life of the late chief engineer, 
Mr. Lavington E. Fletcher, and his numerous friends all over the 
country will be interested in having a few particulars of his career, 
and in hearing of the high estimation in which his services to 
steam users and engineers are held. Reference to the average 
cost of explosions distributed over the entire number of boilers in 
the United Kingdom will be found, the calculation being made 
in view of the increased liabilities imposed upon factory owners 
by the Workmen’s Compensation Act which has just come into 
force. 


THE GREAT WESTERN RatLway CompaNy.—A special general 
meeting was held on Monday, at Paddington Station, forthe purpose 
of considering a Bill to authorise the construction by the Fishguard 
and Rosslare Railways and Harbour Company of new railways 
from Waterford to Rosslare, and the acquisition by the ones 
of the undertakings of the Fermoy and Lismore and the Waterford, 
Dungarvan, and Lismore Railway companies, to confer running 
powers over certain railways, to extend the time for completion of 
works authorised by the Fishguard Bay Railway and Pier Act, 
1893, and for other purposes. The chairman, Earl Cawdor, said it 
would be remembered that in February last the board received the 
sanction of the proprietors to proceed with certain Bills affecting 
the districts now in question. One of the Bills provided for the 
transfer to this company and the Great Southern and Western 
Railway Company of the undertakings of the Waterford, Dun- 
garvan, and Lismore and the Fermoy and Lismore Railway com- 

nies, and the other for a subscription by this company to a 

ridge over the river Suir, authorised by the Dublin, Wicklow, 

and Wexford Railway Company’s Act, 1897. The reason for the 
changes which made it necessary for the board to come before the 
proprietors on this occasion he thought he could best explain to 
them in the terms of the statement laid before the Standing 
Orders Committee, which were as follows:—‘‘ The Great Western 
and Great Southern and Western Railway companies, being 
desirous of opening an improved cross-Channel service for develop- 
ing the traftic between the south and south-west of Ireland and 
London and the Great Western system in England, introduced in 
the present session of Parliament a Bill for empowering them to 
acquire the undertakings of the Waterford, Dungarvan, and 
Lismore and Fermoy and Lismore Railway companies, and an 
agreement was scheduled to that Bill by which arrangements were 
made with the Treasury, as mortgagees, for the payment to them 
of a sum of £93,000 for the purchase of the Waterford and 
Dungarvan undertaking. This agreement was, however, con- 
ditional upon an arrangement being made by the two companies 
with the Duke of Devonshire with regard to the Fermoy and 
Lismore Railway, of which his Grace is practically the owner, but 
at that time the Duke had not finally decided to enter into such an 
arrangement. The Fishguard and Rosslare Railways and Harbours 
Company was formed for the purpose of constructing a harbour 
at Fishguard, which was the original terminus of the Great Western 
Railway, and from which that railway formed the best route to 
London and the whole of the Great Western system, and for the 
establishment of ashort steamboat route between Fishguard and 
the harbour of Rosslare, which they had acquired from the 
Government; and in connection with this. object the company 
introduced a Billinto Parliament in the present session for making 
new railways between Waterford and Rosslare and between Cork 
and Fermoy, and also for acquiring the undertakings of the Water- 
ford and Dungarvan and Fermoy and Lismore companies. Owing 
to the difficulty which those interested in the Fishguard and 
Rosslare undertaking anticipated in carrying out effectively a 
scheme of so much magnitude and importance, they opened nego- 
tiations with the Great Western Company, with the result that the 
Bill promoted by the Great Western and Great Southern and 
Western companies was abandoned, and the control of the Bill 
promoted by the Fishguard and Rosslare Company, including the 
powers therein of acquiring the undertakings of the Waterford 
and Dungarvan and Fermoy and Lismore companies, became 
practically vested in them, with the additional advantage of 
securing a short sea route vid Fishguard and Rosslare.” Con- 
tinuing, the chairman remarked that the board believed that the 
present scheme would carry out the object they had in view ina 
more effective manner than that submitted in February last. By 
the Bill they were seeking powers to make a line from Rosslare to 
Waterford and across the river Suir to Cork, giving them access to 
the west of Ireland. He concluded by moving a_ resolution 
approving the Bill, which was agreed to unanimously. A resolution 
was also passed approving the clauses which have been introduced 
into the Bill giving the company power to subscribe a sum not 
exceeding £250,000 for the purposes of the Bill, and to apply their 
capital to such subscription.—TZime:, 
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FOUR-POLE DYNAMO. 


We illustrate a dynamo of the four-pole type, with a 
slotted drum-wound armature. This is a standard type of 
the makers, Messrs. J. P. Hall and Co., of Oldham. 
The magnetic circuit consists of a heavy cast iron yoke; 
the magnets of special cast 
steel, having circular ends 
fitted into bored holes in the 
yoke. The magnets are com- 
pound wound, having a rising 
characteristic. The windings 
are carried on formers with 
gun-metal flanges. 

The armature is of the four- 
circuit, single-wound, slotted 
drum type, the conductors 
being insulated copper bars, 

* with end connections of the 
helical type. The armature 
core is arranged with internal 
ventilation, the core discs 
fitting on a strong steel shaft, 
and is positively driven, the 
slots being machined out after 
the core is built. The com- 
mutator is 1ljin. diameter, 
having hard drawn copper 
bars insulated with mica. 
There are four sets of copper 
gauze brushes, those of similar 
sign being cross connected, 
and they work free from spark- 
ing with all loads without 
change of position. 

The armature clearance is 
small, the efficiency high, and 
we understand that the heat- 
ing is but slight, viz., about 
50 deg. Fah. increase after six 
hours with full load. The 
electrical losses due to resist- 
ance are about 1°10 per cent. 
in the armature, 1-10 per cent. 
in the shunt, and °50 per cent. 
in the series at full load, or 
equal to an electrical efficiency 
of 97-2 per cent. The output 
is 250 ampéres at 110 volts at 
550 revolutions per minute. 


The bearings are of the ring E-Sway/- 





to give a summary of what each speaker said, but may say at 
once that all were in favour of the introduction of quick-fire 
pieces in our field equipment, which indeed was declared to 
be inevitable sooner or later. It is desirable to recognise 
this and lose no time, for not only is the advantage of quick 
fire established, but also so thoroughly recognised as 


| 





lubrication type. The arma- 
ture weighs 878 lb., and the 
complete machine 47 cwt. 

This firm have a considerable number of this class of 
machine in hand, varying in size from the example shown to 
some of 72 kilowatt, and a similar class, but of the six-pole 
type, up to 110 kilowatt, also a considerable number of 
four-pole enclosed motors of from 10-horse power at 500 
revolutions to 50-horse power at the same speed. 








QUICK-FIRE GUNS FOR ARTILLERY IN THE! 
FIELD. | 
Ix the unavoidable absence of the Duke of Connaught, | 
General Maurice presided at a discussion in the United 
Service Institution, Whitehall, on July 16th, on che subject | 
of the annual gold medal essays of the Royal Artillery Insti- | 
tution, namely, the advantages and disadvantages of quick- | 
fire guns in the field. These essays were by Major Elmslie, | 
Captains Montgomery and Barlow, and Lieut. Buckle. In the | 
discussion Major Jeffreys, Lord Charles Beresford, General | 
Richardson, Sir George Clarke, Lieut. Dawson, R.A., Lieut. 
Wilson, and Colonel Hale took part. We do not propose ! 


FRONT VIEW OF HALL’S DYNAMO 


a practical need on the Continent that Germany and France 
have each already about 150 quick-fire field guns issued 
for service. There are, of course, questions which have to 
be settled not only in matters of detail, but on leading 
features; for example, whether, as pointed out by Sir George 
Clarke, a full recoil of, say, 33in., and spring recovery should 
be adopted, or a more complete check, or again, whether the 
gun should be kept in onewith the limber, or onthe other hand, 
the gun and forty rounds should be mounted on one pair of 
wheels, with a pole acting as the trail. There are difficulties 
besetting each system. Thus, it is difficult to check the 
recoil without causing jump. Four wheels make it difficult 
to change the direction of fire. It is best, perhaps, to deal 
at once with what appears to be the requirements of quick-fire 
field guns and the elements necessary to success. Lord 
Charles Beresford seemed to assume that because quick-fire 
had come into the Navy it must do so in the field. Reason- 
ing very broadly, this might follow; but such a conclusion 
assumes the overcoming of difficulties which belong to the 
field, and have no existence on board ship. We have long 


burg trials of 1890, namely, that the first essential to quick 
fire is to secure the gun being each time placed in the 
same position as it occupied the previous round Without 
relaying, because if it is necessary to relay the piece it ma: 
nearly as well be reloaded in the ordinary way. We do nok. 
however, push this to an extreme. If sights are provided on 
the carriage clear of recoil action, so that the man who lays 
the gun is enabled to keep his eyes on the line of sight ang 
object throughout, it is possible to deal rapidly with a littl, 
displacement while the gun is being loaded; but, broag} 
speaking, for efficient quick fire the eye should never leayg 
the line of sight, and correction of aim rather than fresh aim 
should be the work of pointing. On pedestal and other seg 
service mountings this is easily arranged, the recoil ang 
recovery of the gun taking place on a fixed base of some kind: 
but in the field it is very difficult to prevent such movement 
of the carriage as interferes with this. A spade which js 
driven by recoil into the ground is a favourable but rough 
device. If fixed in the trail, as in the first French carriage at 
Chicago, the gun must suffer great disturbance, and any desired 
change of direction laterally becomes awkward. If the spade 
depends from a middle point near the axletree, as in an Elswick 
pattern illustrated by us some years since, @ much better 
result is obtained. Still, it is a little rough, so that there js 
2 natural tendency to lighten the projectile and diminish 
the strain of recoil at some expense of energy. An objection 
ilso exists to metal cartridges as increasing weight and 
causing trouble in the field, so that altogether our authorities 
might with consistency refuse to adopt quick-fire pieces in 
she field so long as the recoil was not sufhiciently controlled 
and metal cases were necessary, and yet adopt quick fire as 
soon as the necessary rapidity of laying is provided for, and 
means have been found of dispensing with metal cases, 
Next follows the question of weight and character of pro- 
jectile. Our own artillery have probably developed shrapnel 
fire to a greater extent than most of our neighbours, if not 
ull, and we have adopted shrapnel as our sole projectile for 
our ordinary field guns, so that an effort is sure to be made 
to keep the shrapnel for field service ; but there is a difficulty 
in preparing fuzes with sufficient rapidity. The fact is, 
that if guns fire against artillery or any compact mark, 
zommon shells and percussion fuzes would probably be as 
good a projectile as could be devised. A man keeping his eye 
om the line of sight, and directing a stream of shells with 
percussion fuzes, would probably have a great advantage over 
an adversary firing shrapnel more slowly. On the other 
hand, it may be questioned if common shells with percus- 
sion fuses could ever give as good results against infantry in 
open formation as well-directed shrapnel. The former 
would, as a rule, nibble them away in spots, the latter would 
sweep them off. One or two suggestions were made as to 
new devices for the rapid setting of fuzes, and this is a sub- 
ject which deserves to be pursued, but which should not 
delay the adoption of quick fire for the field. 

Other necessities were noticed, such as the arrangement 
of sights, which should not suffer from the shock of recoil; 
the supply of a sufficient quantity of projectiles to meet new 
requirements ; and the establishment of a more special and 
well-trained body of gun layers. As to the actual rate of dis- 
charge, while the very modest estimate of three rounds per 
minute was mentioned in the essays as a minimum, there 
was abundant evidence, according to Lieutenant Dawson and 
others, that at least ten or fifteen rounds could be fired with 
new special arrangements, so far as breech action was con- 
zerned. 

General Maurice referred to the use of quick fire in recent 
actions in the Soudan, especially to the occasion when a 
small body of cavalry sent out on a reconnaissance owed 
their preservation to the fact that a battery of quick-fire 
guns brought their fire to bear on a large hostile body of 
cavalry with such effect as to prevent their forming up so as 
to charge. The use of quick fire in the American and 
Spanish war was referred to, and fairly so, because although 
it was in naval warfare, yet so soon as we decide that quick 
fire is practicable in the field, any evidence as to its good 
ffect under any conditions carries weight, and we know that 
she Americans have dwelt on the need of more quick-fire guns 
than they at present possess. England took the lead in intro- 
ducing quick fire in our naval armaments, and we trust that 
we shall not allow ourselves to be left behind in its adoption 
in the field, 








THE INTERNATIONAL CONGRESS ON 
NAVIGATION. 


Tue seventh International Congress on Navigation is to 
commence at Brussels on the 24th of this month, Twenty 
Governments have accepted the invitation of the Belgian 
Minister of Foreign Affairs to take part in the Congress, and 
will be represented by 106 delegates. This ministry will be 
represented by Sir James Ferguson, M.P., and Mr. John 
Clarke Hawkshaw, Mem. Council Inst. C.E. The number 
of members who have already intimated their intention of 
attending the Congress exceeds 900, and it is anticipated that 
this number will be considerably increased. Seventy papers 
dealing with the subjects contained in five sections into 
which the Congress is divided have been sent in; of these 
only five are from this country. Mr. E. D. Marten has con- 
tributed two papers—one on the “ Utilisation of the Fall of 
Water at Weirs as a Motive Force,” and the other on the 
‘‘ Raising of Existing Weirs;’’ Mr. Vernon Harcourt on “A 
Formulary of the Characteristic Particulars about a Tidal 
River;”? Mr. W. H. Hunter on the “ Means of Consolidation 
of Ship Canal Banks;”’ and Mr. W. A. Wheeler on the “‘ Use 
of Sand Pump Dredgers for the Improvement ot Tidal 
Channels.” Excursions have been arranged to Bruges, 
Heyst, and Ostend on one day; to Antwerp on another; and 
to Liége-Seraing at the conclusion of the Congress. The 
members are invited to receptions given by the Minister of 
Public Works; by the President of the Patronage Com- 
mittee ; and by the Municipalities of Brussels, and Bruges, 
and Antwerp. The countries represented at the Congress, 
besides this country and the United States, are Belgium, 
France, Germany, Russia, the Netherlands, Roumania, 
Switzerland, Hungary, the European Commission of the 
Danube, Denmark, Italy, Japan, Sweden, Norway, Portugal, 
and Spain, 








ELECTRICAL PATENTS.—We are informed by the secretary of 
the Institution of Electrical Engineers that arrangements have 
been made with the Patent-office under which there will be placed 
on the library table at the Institution every Monday morning a 
copy of each electrical patent specification published during the 
preceding week. The specifications will remain on the table for 





held what we put forward in our report on Gruson’s Magde- 


three weeks, and will then be filed. 
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STANDARD LATHE. 





In the lathe illustrated above by a photograph and below 
by three sectional drawings, the chief features to be ob- 


served are the cases covering the gears; but besides this 
the method of throwing the back gear in by a clutch, which | 
is rapidly replacing the bolt-and-slot method, may also be | 
The general arrangement of the headstock will be | 


noticed. 
understood from the central figure; but it must be observed 


that the back gear is only shown on top for convenience ; its 


true position isat the side, as usual, as shown inthe third figure. 
The bearings are, it will be seen, parallel, and of good length, 
and the gear wheels also are wide. The back gear is shown 
“in.” It is thrown “out” by the usual excentric spindle. 


The clutch then being thrown over by the lever outside the 


case the head runs at fast speed. 


The lower part of the case which contains this gear is cast | 


in one piece with the headstock, and a separate cast iron 


|THE GERMAN PROTECTORATES IN AFRICA. 

Some interesting facts concerning the development of the 
German Protectorates in Africa during the past year are to 
| be found in a ‘* Blue-book”’ which has been lately laid before 
the Reichstag. In the Togo Protectorate there were alto- 
gether 107 Europeans, dwelling mostly in Lome and Little- 
Popo. The former settlement is gradually attracting to itself 
| more Europeans than is the latter, while the latter contains 
| 1252 huts and 6574 persons. During the year eight 
| Europeans died, three of them frem blackwater fever, and 
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cover is provided. The gear is therefore easily kept clean, 
and can work in a bath of oil if desired. The arrangement 
for the change gear is somewhat similar. Besides the advan- 


tages of cleanliness and oil bath, the noise of the gearing is | 


very much reduced—a point of no little importance in a 
turnery where many lathes are at work. The perspective 
engraving illustrates the 9}in. centres lathe, and the head- 
stock outline is that of the 12}in. lathe. The bearings 
in the headstock are of gun-metal, and the clutch with its 
sheave and spur wheel are sometimes made of steel, but 
generally of cast iron. The driving gear in the headstock in 
every size of lathe is machine cut, and the reversing wheels 
at the end are of steel, and also machine cut. No doubt it 
will be noticed from the engraving that the back shaft is 
driven by cone pulleys of different sizes; these are inter- 
changeable, so that we can have the smaller driving the 
larger, or vice versd, thus giving a large range of feeds. For 
a traverse of eight per inch and coarser, such as shipbuilders 
require, the back shaft is arranged so that it can be driven 
by the change wheels supplied for screw-cutting. Lathes of 
all sizes, of this kind, up to 30in. centres, are now being made 
to this design by Messrs. Miley’s Machine Tool Company, 
Limited, Worthside Works, Keighley, Yorkshire, 
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one from malaria. As hitherto, the chief productions are 
| oil palms, cocoa palms, rubber trees, and coffee. The value 
| of the year’s exports amounted to nearly £65,000, but the 
| continuous drought during the past autumn had a very bad 
| effect on the exports, and in the exportation of palm oil and 
| palm nuts there is a great decrease. Nevertheless, from a 
| general point of view, this Protectorate shows a gratifying 
| progress. In the Cameroon Protectorate there were 253 Euro- 
| pean residents, and of these 181 were German. In 1896 the 
| figures were 236 and 161 respectively. This Protectorate has, 
| during 1897, developed greatly by the impetus given to the 
| formation of plantations, and the cultivation of cocoa and 
| coffee has been specially fostered. Besides this the export 
trade embraces palm oil, palm nuts, rubber, ivory, ebony, 
nuts, tobacco, and timber. The exports for the year ending 
June 30th, 1897, amounted to £185,000, or £11,250 less than 
in the preceding year. This difference is attributed to the 
fact that the prices of the commodities are now fixed in 
Cameroon instead of in the European markets, as was formerly 
the case. The imports for the same period amounted to 
£295,000, or £17,500 less than for the former year. The 
Customs receipts also show a decrease of £400 on their total 
of £23,050. This colony may be said to have reached a 





| turning point, since the development of plantations must 
increase its trade. 

In German East Africa there were 922 Europeans, of 
whom 678 were Germans. In the not far distant future this 
colony will come to the front in agriculture, although the 
antiquated methods of the natives are but slowly giving way 
before the more enlightened system of the settlers. The 
measures taken in order to introduce more suitable imple- 
ments have so far failed. The complaints as to the ravages 
committed have been much less than in the preceding year. 
The condition of the cattle has improved, and, after the ox, 
the ass is the most important beast of burden. Plantations 
have increased in number, and Arabian coffee and cocoa 
palms are still the chief objects of cultivation. During 1896 
experiments in cultivation were made at Kwai in Western 
Usambara, which lies 1700ft. above the sea level. At this 
place special efforts were made to cultivate coffee, tobacco, 
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vegetables, and European cereals, and 180 acres were care- 
fully ploughed and harrowed for the cereals. It is said that 
| coal has been found in two places. Communication upon 
| the Usambara Railway has on two occasions been inter- 
rupted in consequence of the bursting of dams, owing to 
heavy rains. The Customs receipts for the year exceeded by 
£5000 the estimate of £67,500. 

In German South-West Africa there were 2628 Europeans, 
and of these 1221 were Germans, living mostly in the Wind- 
hock district. This Protectorate has suffered very much 
from the after effects of the cattle plague. Agriculture con- 
tinues to make progress, and horticulture and arboriculture 
are flourishing, especially in Windhock. Fruit trees, vines, 
acacias, &c., have been planted out in great numbers. As to 
cattle, the breeding of horses seems to have a great future 
before it, more especially in the western and southern parts. 
In sheep breeding no real progress is to be recorded, but the 
angora gives promise of development, and the same may be 
said of swine. Trade relations between this Protectorate and 
Germany are continually increasing, while those with Cape 
Town are ever decreasing. The Customs receipts for the four 
months ending March 31st, 1897, amounted to about £11,000. 
The Blue-book contains much valuable information. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





RAILWAY SPEEDS. 


S1r,—I have read with much interest Mr. Rous-Marten’s articles 
on the July train services. Iam at a loss to understand why he 
regrets the very moderate reduction in speed which he describes. 

I would ask practical men what possible difference it can make 
to them whether a train takes four hours in running from Euston 
to Liverpool, let us say, or 4} hours? To by far the larger pro- 
portion of the passengers it is a matter of perfect indifference. 
‘The third-class passenger is the person who supports our railways 
and pays our dividends, and it would be a bold man who would 
assert that the extra quarter of an hour is of the smallest import- 
ance tohim. There are, of course, conditions under which even 
five minutes are of value, but they do not obtain on runs 
between large towns on the main lines. I can call to mind a cross- 
country train which some years ago had to connect two main-line 
trains, and in order that this should be done with success the 
train was allcwed sixteen minutes to run fourteen miles, and the 
work was done daily. Here an extreme speed was really neces- 
sary. But, as I have already said, what difference can it make 
whether I am ten minutes more or less than usual in getting to 
Carditf or Exeter from London ? 

The desire to travel ata great pace has no commercial founda- 
tion whatever. It arises from nothing but a seeking after the 
mental pleasure of moving quickly. If, instead of goading the 
railway companies to travel at high speeds, a determined effort 
was made to ensure punctuality, it would be much more to the 
purpose, and we should in the long run do all our railway travel- 
ling with much less waste of time and temper. 

In the race ‘‘to get there first,” we sacrifice a great deal of 
comfort and run many risks. The hurry and confusion when a 
train is in a station; the wild bolting of buns, and the choking 
struggle with scalding tea; the agonised doubt, first as to 
whether you will get any beer or not, and then the apparent cer- 
tainty that you will not get your proper change ; the frantic rushing 
up and down a platform in search of a seat; the mislaying of 
luggage, children, dogs, umbrellas—everything, in short, that can 
be mislaid; the cruel separation of wives and husbands, each 
travelling in a different train, and neither of them in the right 
one ; the giving of florins to porters in mistake for pennies ; the 
thrusting at the last moment of elderly ladies who abominate 
tobacco into smoking carriages already full of men who abominate 
elderly ladies ; the paying of cabmen much more than their legal 
fare, because you have not time to argue the point, and have no 
coin smaller than a half-crown ; the mixing up of yourself and half 
2 dozen other people with your bicycle ; the tendency to swear only 
suppressed by lack of breath ; all these and a hundred other troubles 
would be avoided if a little more time were allowed at the 
stations where the train stops. What we want is not a reduction 
in the time of making a journey, but a certainty that the train 
will arrive precisely at the hour set forth in the companies’ bills, 
and more peace and comfort throughout the whole run. _ Sir, 
an extra quarter of an hour devoted to securing these things on a 
run to Liverpool or Edinburgh would be well worth the outlay. 
Not to make this letter too long, may I conclude by paraphrasing 
the words of the little boy who, having been taught with some 
trouble the names of four of them, turned to his teacher and said, 
‘* What is supposed to be the use of continents?” and ask Mr. 

tous-Marten what is supposed to be the use of the few minutes 
which may be saved by goading everyone connected with a railway 
—travellers and porters alike—to distraction. 


Westminster, July 19th. FESTINA LENTE, 





THE FLASH POINT. 


Srr,—In your number of July 1st you publish an article on the 
flash point, which I think puts the matter neither fairly nor truly. 
Perhaps, with your usual courtesy, you will allow me to discuss one 
point—it is fundamental toa proper discussion of the question. 
If an oil flashes at 73 deg., is there any danger of explosion or fire 
at 73 deg., or does danger begin only at 100 deg.? Col. Majendie 
in 1894 gave the opinion that there was little danger till such an 
oil was heated to 100 deg., and said that at 83 deg. there was no 
danger of explosion in a barrel. ‘his was a dreadful error for a 
Government expert who had charge of legislation to make. Ex- 
periments have definitely proved that when in large quantities an 
oil can, under certain ordinary circumstances, give a dangerous 
explosion at its Abel flash point, and for large quantities the flash- 
ing point Abel is also the firing point, and these facts any chemist 
can test for himself. 

In recent reports, however, Col. Majendie detailed many 
accidents, which proved that he saw clearly, and wished others to 
see, that ordinary petroleum gave off vapours in quantity at the 
ordinary temperatures of summer. He described how in shops 
where the petroleum was in open pails the vapours went to some 
distance to be ignited by a light, and when a five-gallon drum was 
spilled in a shop, and a lighted match let fall by a woman, the 
vapours went off explosively, burning the woman severely and 
gatting the shop. The remarkable thing, however, was that a 
‘* tongue of flame swept through the shop into the passage beyond, 
and caught a child, fatally burning it.” The danger of ordinary 
petroleum is the great volumes of vapour it is capable of evolving 
at ordinary temperatures above its flash point, and the sudden un- 
controllable start of any fire originated by it. 

It is an acknowledged fact then, that an oil a few degrees 
above the flashing point by the Abel test is a source of great 
danger if a light can reach its vapours, and under its flash point a 
few degrees there is no ignitable vapour present. An ordinary 
summer temperature is 83 deg., and very hot days it reaches 
93 deg. in the shade ; and even in winter 73 deg. is a common 
temperature in kitchens, where the oil can is often kept. Ordi- 
nary petroleum often originates fires by sending out vapours 
to lights in the neighbourhood. Oil of 105 deg. flash cannot 
originate a fire in this way ; it has to be heated by some external 
source to 105, or over it, before it can take part in a fire or cause an 
explosion. In a climate, therefore, where houses are often between 
73 deg. and 93 deg., oil of 73 deg. is incomparably more dangerous 
than oil of 100 deg. or 105 deg. Fah. 

The Scotch manufacturers can boast that during their existence 
of nearly fifty years they never put naphtha into the burning oil, 
although the law allowed it, and the cheapness of naphtha for 
many years made it a great temptation. They adopted 100 deg. 
Abel as standard for themselves, and as a consequence have had 
no lamp fatalities. They and the Russians have the naphtha to 
dispose of just like the Americans. The State of Iowa, with a 
population of considerably over two millions, consuming an average 
of 74 gallons of petroleum per head, and having a standard of 
105 Elliot close cup, has had not one lamp fatality during fourteen 
years (L. F. Andrews, of Iowa State Board of Health, in Jowa 
State Register, March 18th, 1898). London, with a population of 
over four millions, consuming only one-fifth gallon per head, with 
its 73 deg. standard, has had 189 deaths and 269 injured during 
the last seven years (I.ondon County Council Report, Public Con- 
trol Department, 1897), 

There is a common tendency to refer the Abel test to its equiva- 
ent in the open test. Your article asks what is the equivalent of 
100 deg. Abel? The Abel test gives a point whose relation to 
danger is easily determined. The open test gives no point, but a 
range of some width. Besides, the 100 deg. open test was never 
by experiment found to be safe; it was never tried. Our first Act 
in 1862 defines ‘‘ Petroleum for the purposes of this Act shall 
include any product thereof that gives off inflammable vapour at a 
temperature of less than 100 deg”—a very good definition of the 
aim of all our legislation. Oil of 100 deg, Abel test gives off 





inflammable vapour at 100 deg., and 73 deg. oil gives off inflam- 
mable vapour at 73 deg., as the test itself proves. 

In 1867 a Parliamentary Committee, after hearing evidence, 
recommended 110deg. as standard. Correct methods of testing 
not being generally known, or agreed on then, three chemists, 
Abel, Attfield, and Letheby, were appointed to draw up the 
schedule describing the method of testing. They tried a half- 
filled cup, and reported that if this were rigidly adhered to the 
standard might be left at 100 deg. But the petroleum folk put 
pressure on the Home-office to get their open test into the Bill. 
This test gives a point nearly 30deg. higher than the truth, or the 
half-filled cup, or the ‘Abel test, as the vapour gets dissipated 
during the testing. The open test was, however, inserted into 
the 1868 Act at the last moment, and allowed to stay, and of 
course the fatalities which caused the legislation continued as 
before. The chairman of the Committee protested, and Dr. 
Attfield also protested. The Under Secretary assured the House that 
the recommendations of the three chemists ‘‘ had been adopted in 
their entirety ”—a tremendous blunder. Since 1868 100 deg. open 
test, or its equivalent, has been the standard ; but the aim and 
intention of Parliament was a standard of 100 deg., by the half- 
filled cup of the three chemists, and that, and not the equivalent 
of the indefinite open test 100 deg., should have been the Abel 
standard adopted in 1879, when the Abel test was adopted. The 
equivalent of the Abel test and the test of the three chemists can 
be easily determined by experiment anew at any time, and has no 
connection with old errors. An oil of 73deg. by the Abel test 
can with great skill be made to flash in the half-filled cup a degree 
or two under the Abel point, with less skill a degree or two above 
it; but only by dishonest manipulation can it be got far from it. 
We have matter of fact here for foundation, and not mere opinion. 
Any chemist can test the point. The only use of the open test is 
to mislead. 

As to the contradictory science put before the Committee, the 
Scotch chemists have said the same thing for the last forty years, 
and their position is the same as that of every independent 
scientific man who has investigated the matter; there is no ex- 
ception that I ever heard of. Professors Chandler and Engler in 
their published investigations agreed with all others ; but before 
the Committee they expressed opinions in contradiction to their 
scientific work. The matter has been studied by Mendeleef, Victor 
Meyer, and about a score of other eminent chemists. For storage 
and carriage a flash point is demanded a few degrees above the 
summer temperature of the climate; for use in lamps, a few 
degrees above the highest temperature found in the ordinary 
lamps in use in the country among the poor. 

Broxburn, July 18th. D. R. Srevart, F.C. 





WATER-TIGHT DOORS TO BULKHEADS. 


Str,—The question of the design and efficiency of water-tight 
doors for bulkheads and bunkers has on special oceasions exercised 
the minds of naval architects and others for a long time past. 
Frequent disasters at sea, up to the latest appalling calamity 
which resulted in the loss of the French liner La Bourgogne, con- 
clusively prove that the problem of the efficiency of water- 
tight bulkheads is one that should be exhaustively treated and 
decisively dealt with by the marine registry societies and the naval 
Powers of the world. 

In the light of the most startling cases of losses at sea during 
the last twenty-five years, it must be admitted that the bulk of 
these disasters, and the consequent loss of life and property 
recorded, arises from causes that can readily and effectually be 
provided against, and are consequently easily preventable. For 
instance, the loss of life and property due to collisions at sea is the 
most fruitful cause of the greatest mishaps that occur afloat. 
Collisions, of course, vary in their character. Very often vessels 
run into each other during dense fogs, as in the case of the 
La Bourgogne and the Cromartyshire ; at other times they collide 
in the impenetrable darkness of night, and, again, not infrequently 
in broad daylight. Finally, we have collisions with icebergs— 
which are a source of great peril to record-breaking mail steamers 
as well as to ordinary navigation—and with the mysterious sunken 
wreck, the latter, more often than not, being credited to the fertile 
imagination of those responsible for tre mishap. But whether an 
iron or steel ship collides with a sunken oak or a sea serpent, 
an iceberg or rock, another ship or heavy floating wreckage, the 
result is the same. 

Damage is sustained by one or bothof theships so colliding, which 
renders it necessary for their safety, and for the safety of the valu- 
able lives on board these ships, first, that the water-tight bulkheads 
should be strong and sound, and at the same time be spaced 
within limited intervals apart ; and, secondly, that the doors fitted 
to these bulkheads should be so well devised and skilfully operated 
that they may be instantaneously and effectively closed on the 
first approach of danger, and in the direct place of the impact of 
damage received. 

So far back as November, 1875, Sir Nathaniel Barnaby, in his 
report to the Controller of the Navy on the loss of the Vanguard, 
after collision with the Iron Duke, in referring to the water-tight 
doors to bulkheads, said :—‘‘ The difficulty of effectually closing 
one of these doors in the Vanguard, because one of these buttons 
was pushed round too far, shows a defect in this fitting which will 
be remedied by a general order.” 

From statements made at a meeting of the Institution of Naval 
Architects held in March, 1896, over twenty years after the fore- 
going report was made, it appears that, although a remedy was 
suggested by a general order, many serious naval disasters followed 
one upon the other during this period—not the least of which was 
the loss of the Victoria—all due to the inefficiency of the water- 
tight doors. One speaker at the meeting above mentioned, viz., 
Lord Charles Beresford, said that ‘‘the structural component parts 
of a modern battleship consist of a variety of compromises, and 
that water-tight doors in particular form one of the compromises, 
by virtue of which the safety of the ship is seriously endangered.” 
At the same meeting Colonel N. Soliani, Director of Naval Con- 
struction of the Italian Royal Navy, also said:—‘‘It is quite 
apparent that the arrangement of water-tight doors on which the 
efficiency of the bulkheads depends are far from satisfactory, as 
evidenced by many sad disasters.” 

‘Lhree months after these statements were made by such eminent 
authorities, Mr. Benjamin Martell, the chief shipbuilding surveyor 
of Lloyd’s Registry of British and Foreign Shipping, in speaking 
on the general inefficiency of doors to water-tight bulkheads at 
the midsummer meeting of the Institution of Naval Architects held 
in Germany, said :—‘‘ It must be admitted that too little attention 
has been given to this point, and although excellent designs have 
been before the public for a long time, old-fashioned plans are 
generally adopted both in war and mercantile vessels. In the 
latter case it is not a matter of so much surprise, as competition 
being so keen, extra cost in adopting new plans is generally fatal.” 

From the time of the sinking of H.M.S, Vanguard, nearly 
twenty-five years ago, up to the rapid sinking of the French liner 
La Bourgogne, it is an acknowledged and undeniable fact that 
many valuable lives and millions of pounds worth of property have 
been lost at sea owing to the inefficient nature and worthless 
character of the obsolete doors fitted to the op2nings required in 
the water-tight bulkheads. This deplorable fact almost passes 
belief, but it is unfortunately only too true thit battleships and 
mercantile vessels alike, with their officers, passengers, and crews, 
are sacrificed in the most reckless and suicidal ma iner conceivable, 
when a little departmental consideration on the one hand, and a 
small increased outlay on the other hand in fitting improved 
water-tight doors placed at the disposal of the Government and 
mercantile shipowners in each instance, would have surely pre- 
vented many sad and appalling catastrophes. The reason why 
such a small appliance, which is, however, of great vital import- 
ance to the safety of ships, is so utterly neglected, is due to the 
lack of responsibility in the administrative departments of naval 











as 
Powers and the marine registry and classification societies 
the efficiency or non-efficiency of the water-tight doors fitted 
the bulkheads in the ships they and class, €d to 
So far as the water-tight sub-division of ships is concerned 
case lies in a nutshell. What is needed to ensure the gr » the 
margin of safety for ships against foundering from the eflewn 
a collision of any kind, or from the damage caused by the j ts of 
of shot and shell or collision, is that, in addition to ships ie 
fitted with a sufficient number of bulkheads of ample strep h 
withstand the stress caused by any compartment being Ae 
with water—and bunker doors are invariably open—they sho ae 
furnished with efficient water-tight doors of a well-defined ty" 
and character. Although all Governments and ship-registray 
societies have long since arrived at conclusions, and laid d 
hard-and-fast rules defining the number, disposition, and stre “ee 
bulkheads for all classes of ships, so that in the event of a pas 
compartment or number of compartments being flooded the 
damaged ship will still float if the bulkhead is preserved intact. 
yet no naval Power or marine registry society has as yet tundes’ 
taken the duty of dealing efficiently and decisively with the aie 
need of improved water-tight doors, having simple and sure modes 
for operating them instantaneously, It is well known that veg i 
are built and building of 12,000 tons deadweight, and what js fr : 
quently the case, owing to the mode of loading, the bulkheads “A 
twisted, and it often happens that passenger steamers after bene 
laden cannot by any means close the present obsolete system 3 
doors, In many instances these first-class passenger steamers ds 
practically unseaworthy ; and without doubt not any of the pi 
fitted to coal bunkers can be closed with coal on both sides, to — 
nothing of the great pressure exerted by the water coming in against 
the door and increasing in volume as the vessel sinks deeper and 
deeper till suddenly disappearing. 
It is beyond the resources of man to expect sailors, howeve 
brave, to go below and stand by screwing a door down with the 
ship gradually sinking under them, with a list that practically 
prohibits any human being keeping his balance, much less trying 
effectually to save life and property. J.C . 
Philpot-lane, July 18th. io 





MARINE BOILER FURNACES, 

Srr,—I send you herewith a few figures representing sections 
for marine boiler furnaces. Some of them are well known, others 
are purely academic. To engineers, marine boiler furnaces fre. 
quently cause much trouble, and expense to shipowners. The 
trouble arises from quite a variety of causes, the principal of 
which is dirt ; expense follows as a natural consequence. 

It is generally admitted that that furnace is the best which 
whilst providing for longitudinal elasticity, resists the greatest 
collapsing stress. It is very desirable, too, although not absolutely 
necessary, that the material of the section be of a uniform actngl 
thickness throughout, 

In looking over these sections it would seem difficult to select 
one that would best fulfil the above conditions, and would resolve 
itself ultimately into a question of taste, or perhaps of cost. (ne 
can be guided in a selection by Board of Trade tests, or by good 
records which any one section may have had. ‘ 

These figures to which I refer have been measured, and the 
results tabulated. In column A are areas each measured over 4 
Fig i. 
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length of 44in.; in column B are the actual thicknesses in eighths 
of an inch ; in column C the mean effective thicknesses, also in 
eighths of an inch ; in column D the percentage of increase of the 
mean effective over the actual thicknesses. 

I contend that the section having the greatest mean effective 
thickness is the strongest section, and the best able to resist the 
greatest collapsing stress. But an influential engineer—and 
eminent authority, too—told me that this was not the right method 
by which to measure a furnace section. Fig.1 is that of a plain 
section, and to measure its thickness, or its effective thickness, 15 
to measure along any vertical line, say, 2 y, on that section. Fig. 5 
is a curved section, and to measure its effective thickness is to 
measure along a line, say, x y, on thatsection. That it is right to 
measure along x y on Fig. 1 will at once be admitted. Then how 
does it become wrong to measure along x y on Fig. 5? 

Again, suppose a complete ring zz! yy! to be cut out of a 
furnace of Fig. 1 type ; another complete ring x z! y 7}, to be cut 
out of a furnace of Fig. 8 type, no mathematics are needed to 
show that the Fig. 4 ring would be much stronger than the ring 
from Fig. 1. All the sections may likewise be considered, and 
that section would be the strongest which could provide the 
= number of rings collectively stronger than those from 

lg. 1. 

Being unable to discover for myself any flaw in this method, | 
would be glad, with the help of criticism, that the method be shown 
to be right or wrong. ALEXANDER DALRYMPLE. 

Hull, July 15th, 
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RAILWAY MATTERS. 


Tramway Company, of Paris, has obtained | 
inary powers for introducing electricity on its Bastille- 
ee ine. It has also lately secured municipal consent to 
= ameensive addition to its lines. | 
Tue Paris Omnibus Company, which has a monopoly | 
the omnibus traffic in Paris, is about to contract a loan of | 
¢ 000,000 for the purpose of transforming its present rolling | 
yy | introducing motor traction. 


A ot 
nG-RoD of an express locomotive belonging 
treat Western Railway Cothpany, running between Windsor | 
a the ddington, broke on Monday last between Kaling and Acton. 
Th boiler was ripped open, and the driver and fireman were so 
cs scalded that they both succumbed to their injuries. 


Tur Highways Committee of Leeds Town Council | 
have decided upon further extensions of their tramway service. 
s liamentary powers have already been obtained for carrying out 
i extensions, and the Highways Committee only need the 
. notion of the Council to commence doing the work, The lines 
ate be bonded, so as to be suitable for electric cars, 


Tux best alignment that is said to have been found for 
a railway up the Khyber follows the course of the Khyber River 
to Ali Masjid, and thence along the ordinary route to Landi Kotal. 
Until the policy of the Government is declared it is impossible, 
says udian Engineering, to say whether any steps will be taken to 
puilda line, or even to make an earthwork so that the rails could be 
rapidly laid on an emergency. 


As the result of an investigation of the operating 
expenses on the 136'5 miles of single road run by the Metropolitan 
Street Railway Company, of Kansas City, it has been found that 
the average cost of one kilowatt hour is 4°874 cents. The current 
which furnishes the power is used on about seventy-seven cars, 
which run on the seventy-one miles of electric lines, the remainder 
of the cars in Kansas City being worked by cable. 


Tye General 


| 
| 


, 
stock, an 
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Accorp1nG to information received from Calcutta, Mr. 
F. 8, Wilde, holding the post of executive engineer in the North 
Cachar Hills, has been murdered by Pathans, A reward of 5000 
rupees has been offered, but up to the present the murderers have 
remained undiscovered, Reuter’s Agency is informed that Mr. F. 
s, Wilde was a Government executive engineer employed on the ex- 
tension of the Assam-Bengal Railway now under construction. 


Tur remoter parts of Derbyshire are now to be opened 
up by light railways. One scheme is to run a narrow-gauge line 
between Derby and Ashbourne, which would obviate the weari- 
some round at present to be taken between these places. Another 
narrow-gauge railway is to be in the High Peak. It leaves the 
London and North-Western line at Doveholes, and, passing 
through Peak Forest to Tideswell, reaches historic Eyam, dipping 
down to quaint old Stoney Middleton, and then on to Calver and 
Calver Sough, where the Derwent is crossed ; then up the valiey 
by Froggatt to Grindleford, joining the Dore and Chinley Railway 
of the Midland Company at that place. 

A sInGULAR accident, resulting in injury to four work- 
men, occurred on the Great Western Railway at Carey B-idge, 
near Ross, Herefordshire, on Sunday. The bridge was under 
repair, and a crane used for raising the girders, from some unex- 
plained cause, fell over into the river Wye. The chain of the 
crane, flying back, smashed the woodwork of the bridge and 
injured four of the workmen. The passengers by the afternoon 
train from Hereford to Gloucester had to be conveyed across the 
river in boats, and entered the train on the opposite side of the 
bridge, while the passengers in the evening train for Hereford 
were compelled to alight on their arrival at the bridge and 
cross the damaged structure on planks. The bridge had been 
repaired by Monday morning, and the traffic was resumed. 


Tur International Sleeping Car and European Express 
Trains Company, which have concluded its contract with the 
Government of the Czar for the exploitation of the Trans-Siberian 
tailway by trains de /uxe from Calais and Paris as far as the 
present terminus, Krasnoiarsk, and eventually, as soon as the 
railway sha'l be completed, to Port Arthur, announce a novel 
August excursion. In connection with the Nord express and other 
trains from London and Paris to St. Petersburg and Moscow, a 
train deluxe composed of sleeping cars, a restaurant car, andbaggage 
car only will leave Moscow at 10 p.m. on August 5th, going to 
Nijni Novgorod, where a two-days’ visit will be made to the 
famous fair, A stay of one day and a-half will be made at Kazan, 
the ancient capital of the kingdom of Tartary. Thence the train 
proceeds to Samara, over the Ural Mountains, making visits to all 
the principal cities and places of interest en route, amongst others 
Cheliabinsk and Tomsk, and arriving finally at Krasnoiarsk, the 
present terminus of the Trans-Siberian Railway. The return 
journey will be made via Samara and Toula to Moscow, which will 
be reached on August 24th, 


At an extraordinary general meeting of the London, 
Tilbury, and Southend Railway Company recently held, a resolu- 
tion approving the Bill for empowering the District Railway Com- 
pany and the company to subscribe towards the capital of the 
Whitechapel and Bow Railway Company was carried. The chair- 
man, in proposing the resolution, observed that the object of the 
Bill was to make a connection between the company’s line at 
Bromley and the extension of the Metropolitan and District rail- 
ways at Whitechapel. The Act was obtained last year by inde- 
pendent parties. The proposed line would be two miles and five 
chains long, and the authorised capital was £660,000, with borrow- 
ing powers to the amount of £220,000. The promoters approached 
the directors to know what this company would like to do in the 
matter, and after consulting the District Company, who also took 
a great interest in the subject, they decided to construct the pro- 
jected line jointly. It would be very advantageous both to their 
own and to the District Company, as it would enable a physical 
connection to be made between their two systems, whereas, under 
the existing condition of things, passengers for the Tilbury Com- 
pany’s line had to alight at Aldgate or Mark-lane. 


By far the most important source of revenue to the Prus- 
sian Governmentis the railways. The net revenue has increased from 
£4,700,000 in 1880—81 to £21,900,000 in the estimates for 1898—99. 
This is partly owing to the extension of the State-owned railways. 
More than half of this revenue is applied to the payment of interest 
and sinking fund for the railway debt, so that the State derives 
for general purposes only £8,750,000 from the railway” revenue. 
The expenditure has increased from £7,000,000 to £38,000,000, 
The report of the Prussian Finance Minister on Prussian Finances 
from 1890 to 1897 points out that a large proportion of this in- ; 
creased expenditure went to the improvement of the position of 
railway employés. For the increase of rolling stock the sum 
expended in the last seven years was 5,600,000, besides the ordi- 
nary expenditure for renewals and repairs. In the estimates for 
1898—99 the sum set apart for renewals and repairs of rolling 
stock in the ordinary expenditure is £5,880,000. From 1890—91 to 
the end of 1896—97 credits to the amount of £31,488,000 have been 
issued for new lines, stations, &c. About 1650 miles have been 
opened to traffic during that period. Since 1880—81 the total 
receipts have increased from £12,000,000 to £55,000,000, or 361 
per cent., and the expenditure from £7,000,000 to £34,000,000, an 
equal percentage. Comparing, however, the figures for 1880—81 
with those in the estimates for 1898—99 the receipts increased at 
the rate of 399 per cent., and the expenditure at the rate of 421 
per cent. The figures of the railway expenditure do not include 
a sum of about £800,000 for railway pensions, which are charged 





to the general account. 


NOTES AND MEMORANDA. 


A GeERMAN contemporary states that rubber is not im- 
pervious to acetylene gas, 


THE French Société d’Encouragement has awarded the 
grand prize of 12,000 francs to M. Moissan for his numerous 
researches in chemistry ; the prize of 2000 francs for the experi- 
mental study of the properties of metals and alloys to M. C. E. 
Guillaume ; and an encouragement of 500 frances to M. Capredon for 
his work on metallurgical chemistry. 


THE annual rainfall at Rivas, near the Pacific coast of 
Nicaragua, was 123'43in. in 1897. Rivas is about four miles to the 
west of Lake Nicaragua, and nearly on the line of the proposed 
Nicaragua Canal, Previous records ranged from 30in. to 90in. for 
the year. On the Atlantic side of Nicaragua, at Greytown, the 
annual rainfall in 1890 was 320°48in. with 274°85in. in the Deseado 
Valley, twelve mile inland. 


At some works in Germany a cask full of minium, or 
red lead, had become hardened, and in order to work up the mass 
again a commencement was made of breaking it into pieces, the 
whole being left for the night covered with a few sacks, The 
oxygen of the air soon acted upon the fresh fractures, raising the 
temperature of the mass, while reducing and igniting the resinous 
substances that had served to agglomerate the red lead cement, 
and a fire was only prevented by the fortunate arrival of the 
watchman. 


A New process for the manufacture of artificial india- 
rubber is reported from Germany, and is said to have been success- 
fully tried by an English company. The process consists in the 
oxidation of linseed oil, with the addition of prepared jute refuse, 
or similar hitherto worthless textile refuse, by which means a 
substance is produced which possesses many of the qualifications 
of genuine india-rubber. It is capable of being utilised in many 
ways, and of being manufactured into various articles hitherto 
made of india-rubber. 


THE so-called displacements of the North Pole were 
lately represented graphically in the (othaer Mitteilungen, and a 
great deal of trouble is often taken to establish these displacements 
by a systematic determination of latitudes. Perhaps, however, 
observes Professor A. de Lapparent, it would be preferable to 
make sure, by measurements similar to those of the Austrian 
Generalstab (Staff), whether this supposed displacement be not 
imputable to the very points of which it may be sought to deter- 
mine the latitudes, because it is a decided error to regard the 
earth’s crust as immovable. 


TEXxTILOID is the name given to the latest substitute 
for rubber, introduced by Eugene Cadaret, of Paris. It consists 
of resinoline and admixtures. The resinoline is said to be obtained 
by treating oil with three or four times its bulk of metallic car- 
bonates, and then with nitric acid. Then follow saponification, 
precipitation by means of an acid, and dissolution in alcohol or 
ether. A hundred parts of resinoline are mixed with twenty of 
zine, oxide of manganese, &c., and sixty parts of methylated 
spirits ; after several hours the mass is kneaded for one hour or 
more, and finally compressed at a temperature of 80 deg. or 90 
deg. Cent., under a pressure of 200 to 800 atmospheres, 


THE quantity of cement mixed with pebbles or broken 
rock to form concrete, and of lime mixed with sand to form 
mortar, should be just so much as will fill up the interstices of the 
siliceous substances. With a deficiency of lime or cement the 
mortar or concrete will be too poor, so that its homogeneity will 
not be ensured ; and too large a proportion of the binding sub- 
stance will only occasion unnecessary expense without increasing 
the strength of the mortar or concrete. The above is a summary 
of some observations in the Semaine des Constructeurs, by M. Paul 
Mesnard, who gives the following directions for properly appor- 
tioning the lime or cement:—The volume of the spaces in the 
siliceous matter employed must first be measured, which is an 
operation easily performed, since it is sufficient to pour upon them 
in a receptacle just sufficient water to just cover their surface, and 
then measure the volume of water ponred in. 


Tue report of Sir William Crookes, F.R.S., and Professor 
Dewar, F.R.S., on the composition and quality of daily samples of 
the water supplied to London for the month ended June 30th, 
states that, of the 182 samples of water collected by them during 
the month from the mains of the London water companies taking 
their supplies from the Thames and Lea, all were found to be 
clear, bright, and well filtered. The rainfall at Oxford for the 
month of June was again considerably below the average, the 
actual fall being 1°34in., the thirty years’ average is 2:llin., 
leaving a deficiency of 0°77in. This brings the deficiency for the 
first six months of this year to 3:°34in. During the month the 
London waters were of high dietetic quality. The number of 
microbes in the supply was generally low, with the exception 
that on June 6th a sudden increase of harmless microbes took 
place in all the companies’ waters. The fact that this anomaly 
occurred simultaneously in all the filtered waters suggested that 
it was due to some general cause, which at present remains 
unexplained. 


Tue pressure attained by superheated water, observed 
M. Alexandrowicz to the Antwerp section of the Liége Engineers’ 
Association, corresponds neither with Papin’s experiments, nor 
with the tables compiled by Regnault and other physicists, because 
Papin experimented with a vessel only two-thirds full, so that the 
water could expand freely, while a boiler tube is completely filled 
with water when it is heated, says the Engineering and Mining 
Journal, Inasmuch as the water expands far more rapidly than 
the tube, a pressure is set up on the inside of the latter, on the 
safety valve, and on the pressure gauge, the pressure exceeding 
that of an effective atmosphere long before the boiling point of 
water is attained. A tube of 25 mm. (lin.) inside diameter has a 
content of 0°00049 cubic metre per running metre ; and if this 
tube be raised in temperature from 10 deg. to 80 deg. Cent., for 
instance, it will be elongated by 1°05 mm., its capacity becoming 
0:0004905 cubic metre, while the water, which at 10 deg. Cent. 
occupied the above-named space of 0°00049 cubic metre, will at 
80 deg. Cent. attain a volume of 0°000504 cubic metre, the 
capacity of the tube will have increased by 0°1 per cent., and the 
volume of the water by 2°87 per cent. 


Accorp1nG to returns compiled by Lloyd’s Register at 
the end of the half-year, there were under construction in private 
yards 580 merchant vessels, of 1,322,068 tons gross, and 74 war- 
ships, of 220,610 tons displacement, or a total of 654 vessels, of 
1,542,678 tons, as compared with 685 vessels of 1,436,245 tons at 
the end of the previous quarter, 514 vessels of 1,085,836 tons at 
the end of June last year, and 480 vessels of 970,677 tons in June, 
1896. The present total constitutes a record in the tonnage under 
construction. The amount of merchant tonnage put into the 
water in the six months amounted to 395 vessels of 644,976 tons, 
against 334 vessels of 496,979 tons for the first six months of 1897 ; 
330 vessels of 545,735 tons in 1896 ; and 266 vessels of 440,035 tons 
in 1895, Of the tonnage under construction 82°57 per cent. is for 
British owners, against 75°37 per cent. a year ago. About the 
same quantity of merchant tonnage is under construction abroad 
at the end of June as there was a year ago. Germany has build- 
ing 42 vessels of 90,633 tons gross, against 39 vessels of 101,474 tons 
a year ago; France, 26 vessels of 68,836 tons, against 23 vessels of 
52,209 tons ; Italy, 14 vessels of 33,234 tons, against 11 vessels of 
19,500 tons ; the United States, 30 vessels of 35-805 tons, against 
12 of 9500 tons; Holland, 20 vessels of 24,837 tons, against 20 
vessels of 24,370 tons ; Norway, 23 vessels of 19,170 tons, against 
17 vessels of 14,698 tons ; and Japan, 4 of 15,900 tons, against 7 
of 12,337 tons a year ago 





MISCELLANEA. 


A NEw harbour is to be made on the Southern shore of 
the Gulf of Finland, which will serve as an outer harbour to the 
commercial port of St. Petersburg. 

On Tuesday last the Standing Committee on Law of 
the House of Commons, sitting under the presidency of Sir James 
Fergusson, passed the London University Commission Bill, which 
was ordered to be reported, with amendments, to the House. 


THE summer meeting of the Institution of Junior 


Engineers, of which Mr. John A. F, Aspinall—Lancashire and York- 


shire Railway—is President, is to be held at Liverpool, from Sth 
to 13th August, The President-elect is Sir William H. White, of 
the Admiralty. 


Tue authorities at Shanghai have authorised a native 
company to start waterworks on the European plan, to supply 
water to the city of Shanghai, and a fine bund or quay has been 
constructed at the Government expense, in continuation for some 
miles of the bund of the foreign and French settlements. 


AccorDING to an evening contemporary, a drainage 
scheme for Cairo has been submitted to the Ministry of Public 
Works by Mr. Willcocks, on behalf of the Cairo Water Company. 
The scheme is based on Sir Benjamin Baker’s plans. The whole 
work will cost £600,000, payable by the Government by yearly 
instalments of £E26,000, plus interest at the rate of 4 per cent. per 
annum. Besides the initial expense, the Government will, of 
course, require a large sum of money for the maintenance of the 
drainage, and it is therefore proposed to devote one-half of the 
revenue from the octroi towards meeting this heavy expenditure. 


At a congress of Russian mill-owners recently held at 
Moscow it was announced that the Government was on the point of 
subsidising steamers for theregular conveyance oversea of meat and 
other food products. The voyages would be weekly, and each boat 
would carry up to 300,000 poods of goods, including flour. It was 
resolved at the congress to petition the Government for a reduction 
of the export duty on flour by 40 per cent., and the announcement 
was made that an English company had offered to provide capital 
for the establishment of a Russian line of steamers or tence Baltic 
ports and Great Britain, of which the export of flour should be the 
special object. 

THE lowest tender received by the Bridges Committee of 
the London County Council for the construction of a tunnel 
under the Thames to connect Greenwich and Millwall was that 
of Messrs. Mowlem and Co. for £119,732. Sir Alexander Binnie 
stated that he would be willing to construct the tunnel at his 
estimate of £83,175, provided the amount were made up to 
£100,000 to allow of the purchase of plant. The report of the 
Bridges Committee recommending the construction of the tunnel 
by the chief enginneer of the Council without the intervention of 
a contractor was presented at the meeting of the Council held on 
Tuesday last, but, after a short discussion, was taken back, 


A NEw process for the treatment of sewage, called the 
bacterio-thermal system, has been devised by Mr. P. 8. Hyslop, 
M. Inst. C.E., by which it is claimed not only are the visible and 
noxious ingredients removed, but the disease germs themselves 
are effectually destroyed. The first effect, viz., the removal of 
the noxious putrescible matters, is produced by the action of 
bacteria ; while the second, 7.¢., the destruction of the disease 
germs, is due to the action of heat, hence the name bacterio- 
thermal. By this process it is claimed the ammonia contained in 
or evolved from the sewage during treatment is recovered as 
sulphate ; while the effluent produced is not only clear, odourless, 
and germless, but is also incidentally softened. 


In his report on the trade of Shanghai, recently issued 
by the Foreign-office, Mr. Acting Consul-General Mansfield sounds 
a warning note to British passenger steamship lines running to the 
East. He says the various mail lines from Europe, notably the 
Messageries Maritimes, are in their new steamers making strenuous 
efforts to provide more and more luxurious accommodation for 
passengers. The latest vessels of the above company are models 
of artistic decoration, and of scientific provision for the comfort of 
those who travel by them. In these days the great mail liners 
have become floating hotels, and, as with hotels on terra firma, the 
travelling public will prefer those which provide the greatest 
amount of luxury and convenience at the least cost. 


Tue following amusing paragraph relating to the 
drainage of Cardiff appeared in a recent issue of the Cardif 
Western Mail :—‘ Tradesmen in St. Mary-street, Cardiff, have lost 
a lot of time lately by standing on the edge of the pavement and 
expressing their appreciation of the borough engineer’s new system 
of hydrostatics. The water tables are constructed on a parabolic 
plan that quietly invites the surface water to run up hill. As the 
water will not accept the invitation it stays still and stagnates, 
and the hydrogenated effluvia that march into the shops are so 
powerful that the tradesmen have to chain everything movable to 
the counters, whilst their endeavours to utter remarks appropriate 
to the occasion are positively distressing, and worse.” 


To increase, if possible, the number of what may be 
called the staple products of Zanzibar, the Government has 
established an agricultural department under the superintendence 
of an English horticulturist, whose duties are not only to try to 
improve the methods by which the old-established crops are 
reared and harvested, but to introduce and cultivate experi- 
mentally any other plants which would be likely to thrive in a 
tropical soil, and which if successful would add to the commercial 
prosperity of the country. Experiments, which already give some 
promise of good results, have been made with cocoa, kola, vanilla, 
anatto, and several varieties of rubber, and trials are still being 
carried on with coffee, candle nut, eucalyptus, and other plants of 
economic value. Camphor, olives, safflower, and sarsaparilla are 
said to have fai’ed. 


REPLYING to a question by Sir C. Dilke, in the House 
of Commons on Tuesday last, with reference to the exaction of 
penalties from naval contractors, Mr. Macartney said the penalties 
were inserted in the contracts mainly for the purpose of ensuring 
that no preference was given to other work by contractors, and 
that due diligence was shown in carrying out the contracts. It 
was not intended that contractors should be mulcted in penalties 
for delay caused by circumstances beyond their control. Each 
case was considered on its merits, full explanations being demanded 
and considered in connection with the reports made by the 
Admiralty officers charged with the supervision of the work during 
its progress, and remissions were only made where circumstances 
sufficiently justified them. It would be undesirable to discontinue 
the penalty clause, and thus deprive the Admiralty of a power 
which, though rarely used, was a valuable protection against delay 
and breaches of contract, 


Hirnerto the amount of machinery used and the pro- 
gress made in labour-saving appliances, and modifying and 
reducing the cost of production in the stone branch of the building 
trade generally, is quite infinitesimal and insignificant compared 
with what has been done in other large industries. During the 
last two years a diamond circular saw has played an important 
part in the erection of the large new Post-office, Liverpool, from 
the designs of Mr. Henry Tanner, F.R.I.B.A., of her Majesty’s 
Board of Works. It has been decided to put down, on hire, 
similar installations in various parts of the country, and to supply 
stone ready for fixing, and a company has been formed for this 

urpose. The blocks or slabs do not require any additional 
Saube after they leave the machine ; waste of stone is reduced, 
and a saving in material effected ; the blocks can be cut at any 
angle ; only one man is required to work the machine, which may 
be driven by electric, steam, gas, oil, or water motor. 
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PUMPING MACHINERY, GLASGOW GRAVING DOCK 


(For descrivtion see page 78) 
































Level 





fope level | | 











| High Water Level} | 

















|* Bp} —-- —— ——— ——exq = 
: Main i xnaust pipes ‘~ el 
A t° dia” Se 


= Th { 


y 14 
es Lee 
h tf 

a 























 eiete 
——— 


Separated 
























































| LON 


] Sra 
| 











Suction pipes | Suction Pipes oe 
436 dia 


4 figin Culvert tO, } ' ] eee \ 














Pump 


Culvert from 
North side 


Culvert from 
South side 




















b 





| ee ‘ Delivery Pipe 60 dia” 


} “7 


| aA — 
4 m | = pried : 























ope wine. i 3 I “S18 Dellyery pipes | i=) 


| 





























sa ress | 
U Valve o4)! 
eee ena scenes its sealants wean = meas i 

















— Drain. | 









































